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Getting Things Done 


BELIEVE I have written a foreword 
under this title before, but this is a 
different. thought. 


The complaint is common on the part 
of engineers that they cannot get things 
done to their plants—even the neces- 
sary things, to say nothing of improve- 
ments in cleanliness, comfort and 
appearance. 


A recent foreword on “Presentabil- 
ity’ and an editorial on “Spring 
Cleaning” in the May 15 issue have 
brought out interesting comment. 


To the advantages of fixing things up, 
enumerated in the editorial, might have 
been added the enhanced importance 
of the engineer in the minds of the 
management. 


If he allows the power house to be a 
dirty, forbidding clutter hole that the 
boss avoids when showing his friends 
through, something of the character of 
his department will fasten upon himself 
in the minds of the executives. They 
will not consider a high-class man will- 
ing to work in such surroundings. 


A manufacturing company paid a 
consulting engineer a considerable fee 
for advising them to do what their 


engineer had been urging them for a long 
while to do. 


When I tried to get from him his 
explanation of his failure to put it over 
—his idea of the cause of their lack of 
confidence in him—he said: ““Oh, they 
see me in my working clothes.” 


All live owners and managers are 
interested in efficiency. Their pocket 
nerves are sensitive; but when they are 
losing money and do not know it, they 
do not worry. 


Suppose an engineer should induce 
the boss to take a walk through the 
plant and should show him how certain 
things are rapidly wasting out for lack 
of upkeep and refurbishing. 


Suppose he should give him a dollars- 
and-cents idea of preventable wastes 
that are obviously going on. 


He could get him worrying, and if he 
had a good case, well presented, he 
could get things done. 


And the boss would be convinced 
that there was 
more in that en- GZ. 
gineer than he had LZ ‘ 
credited him with. ous 
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Today’s Accidents— 
Yesterday’s Design 


RACTICE in the design and manufacture of equip- 

ment.is usually several months or several years ahead 
of that represented in equipment that is operating today. 

A machine fails, doing more or less damage in the 
process. Thereupon everybody condemns its manufac- 
turer as incompetent or careless, or ignorant, or what 
have you? Asa matter of fact, if the accident indicates 
anything concerning the manufacturer’s ability or knowl- 
edge, it must be borne in mind that the indication refers 
to his condition several years ago. Particularly in the 
case of large power machinery, a new machine going into 
service today probably embodies many features of design 
that were worked out three or four, or even five, years 
ago and are only now coming to the actual test of con- 
tinuous operation. Today’s accident may easily represent 
the incomplete knowledge of several years ago. 

In railing at the manufacturer because of present acci- 
dents, therefore, one is really berating the ghost of days 
gone by. Present practice is better than past practice. 

Of course the manufacturer studies accidents to his 
equipment and compares his present practice with that 
represented in the equipment that has failed, and thereby 
he learns much and does greatly improve his methods and 
broaden and deepen his knowledge. That he knew less 
five years ago than he does now is by no means discredit- 
able ; on the contrary, it is the highest credit to the manu- 
facturer that he knows more today than he knew yester- 
day, and is continually growing in his grasp of all the 
complicated mass of details that is involved in building 
first-class machinery. 

Moreover, in the power field, the manufacturer is beset 
by rising steam pressure and temperature and increasing 
demand with respect to continuity of operation under 
unfavorable circumstances. 

Don’t blame the manufacturer just because something 
he built some time ago has given trouble. Perhaps he no 
longer builds it that way. That his knowledge and expe- 
rience fell short five years ago is no reflection on his 
ability or integrity, provided the shortcomings have been 
made up in the meantime. 

Don’t wave the red shirt—keep it on. 





Industry Sweeps On - 


OT long ago a scientist threw on the screen a won- 

derful motion picture of the multiplication of 
microbes as viewed through a microscope. The picture 
was speeded up to show in a few minutes what took 
hours in actuality. 

First appeared a single germ shaped something like 
a sawed-off log. This grew in length and soon broke 
into two smaller “logs.”” These again grew and divided, 
giving four in all. The four became eight and the eight, 
sixteen. Soon the makings of a modest “log jam” were 
evident in the center of the screen. The breaking off 
of new individuals and their growth continued in this 
geometric ratio until, with a last expansion of startling 
rapidity, microbes covered the whole visible area with a 
solid mass of black. . 

The analogy is not perfect by any means, but the 
accelerated growth so graphically displayed by this film 
reminds one of the growth of science and its industrial 
applications. For centuries science and industry moved 
so slowly that they seemed to be standing still. Today 
the civilized world is literally seething with the expansion 
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of ideas into actualities in the shape of new processes, 
better machinery and more efficient methods. 

These physical changes are necessarily accompanied 
by a change in the management personnel of industry. 
The ruthless sweep of economic law is weeding out those 
who cannot or will not see clearly, think straight and act 
with swiftness. Such must live and will find their own 
little eddies along the shores of the industrial stream, 
but mastery of the swift current is not for them. 

There is a personal danger here for some of the old 
timers who have not kept pace with recent develop- 
ments. Can the man who has worked for years with 
steam pressures of one hundred pounds, or two hundred 
at the most, examine with an open mind the possibilities 
of six hundred pounds or twelve hundred? Can the 
steam-trained engineer weigh fairly the advantages of 
oil engine power? Can one trained to think only of 
the power “house” get the broader picture of the real 
power “plant’’ with its arteries of steam, water, refrig- 
eration, mechanical transmission and electricity reaching 
out to thousands of process applications ? 

Fortunately, it is not a matter of gray hairs but of 
mental attitude. Some of our older engineers are prov- 
ing by their actions that this is more than.a pretty theory. 
And they will share in the improved industrial efficiency. 





Circulation in Boilers 


HE question of the circulation of the water in boilers 

has been receiving close attention by those interested 
in the development of new and better boilers. This prob- 
lem has presented itself in a new way in connection with 
boiler surfaces inclosing furnaces and hence subject to 
both radiant and convection heat. It also appears in boil- 
ers for high pressures where the size and density of the 
bubbles of steam may seriously affect circulation. 

With modern water-tube boilers, one can assume that 
the feed water is heated as close to boiler temperature as 
possible in a particular plant. Aside from this further 
heating of the feed water, in the final analysis circulation 
in the boiler is desired solely to remove the steam from 
the heating surfaces and to carry this steam rapidly to 
the outlet of the boiler. It seems obvious that there can 
be no difficulty in absorbing all the heat conveyed through 
boiler surfaces if these are completely covered with water 
at all times. The difficulty arises when steam bubbles 
form on these surfaces and retard the absorption of heat 
or when these accumulated steam bubbles do not find an 
easy path to the drum, choke the tube, and convert it into 
a superheater instead of a water evaporating surface. 
Circulation is therefore necessary to sweep these bubbles 
away and to keep the heating surface always wetted. 

With low steam pressures and moderate ratings it was 
not a difficult matter to provide all the circulation neces- 
sary. However, water-cooled furnace walls, high ratings 
and increased boiler pressures have introduced new prob- 
lems. The effect of radiant heat absorption on boiler 
surfaces has been much discussed, and questions have 
been raised regarding the character, nature and flow of 
the mixtures leaving boiler and side-wall tubes. With 
extensive water-cooled boiler walls and particularly with 
increased boiler pressures, can the matter of the removal 
of the steam bubbles generated be left entirely to circula- 
tion induced by natural causes in the design of the boiler ? 
The alternative is forced circulation. This introduces 
another auxiliary in the operation of the boiler and should 
be resorted to only when engineers are convinced that 
natural circulation is no longer sufficiently satisfactory. 
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Tailor-made Turbines 


UCH was heard, a number of years ago, of the 

desirability of standardization of steam-turbine 
sizes and types. The manufacturers argued that stand- 
ardization would lead to lower initial costs since new and 
special turbines always required large expenditures for 
design and development. They had much reason in their 
claims, and if these standardized turbines had been uni- 
versally adopted, customers could have purchased cheaper 
turbines, while the manufacturers would have made larger 
profits due to standardized manufacturing methods. 

Progress, however, often causes the best-laid plans to 
be upset. ~This propaganda for standardization had 
hardly been widely disseminated when designing engi- 
neers .began to consider the use of higher steam tem- 
peratures. Bleeding and reheating methods were also 
applied to turbines. These developments have required 
individual designs for almost every large turbine since 
nozzles and blading must be designed for bleeder condi- 
tions to secure best economy. Large turbines are now 
generally “tailor-made” for the conditions under which 
they will operate. 

Education of the industrial user of steam turbines has 
also progressed rapidly. Industrial engineers now under- 
stand and appreciate the advantages of using bled steam 
and exhaust steam for industrial heating, and also of 
returning waste steam, when available, to” tiirbives. 
Cheap byproduct power secured by the use of high-pres- 
sure steam is becoming more common. Turbines for 
industrial plants are thus also becoming “tailor-made.” 

What will be the result of this trend? Undoubtedly, 
many standard frames can be used for several types and 
outputs of turbines. Manufacturers in this country are 
gradually approaching the status of European turbine 
builders, where each turbine is an individual problem and 
is built to fit the assumed operating conditions. This, 
however, adds to the cost of the machine, a fact that 
purchasers must appreciate and be willing to meet. 





Direct-Current Motors 


Stage a Comeback 


ONTRARY to the general belief, the use of direct- 

current motors is on the increase. Outside of rail- 
vay work they deliver thirty-one per cent of the power 
in industry and represent in numbers thirty-six per cent 
of the motors in operation. At one time many engineers 
were of the opinion that the days of the direct-current 
motor were numbered, and even today this idea prevails 
to a certain extent. 

The extreme simplicity of the squirrel-cage type 
polyphase alternating-current motor has attracted to it 
a great deal of attention. This machine has inherently 
a constant speed, but many power applications require 
adjustable speed. All attempts to obtain adjustable-speed 
alternating-current motors have led to complications of 
commutators and slip rings that surpass the commutator 
of the direct-current machine. Even so the alternating- 
current motor does not possess the flexible speed-adjust- 
ment characteristics of the direct-current machine. 

Speed control is not the only reason for using direct- 
current motors. In many industrial plants direct current 
is generated and here direct-current motors are used 
almost exclusively. 

In applications where dynamic braking is required, 
direct-current motors offer many advantages over alter- 
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nating-current types. Where close speed control is to 
be maintained, as in high-speed elevator service, the 
direct-current motor with variable-voltage control has 
no competitior. 

For such applications as are found in steel mills, on 
paper machines, large hoists and in other places, the 
flexible control of the direct-current motor has won it 
an ever increasing list of installations. In the rolling 
of steel and the operation of large hoists with the 
advantage of flexible speed control of direct-current 
motors is combined that of the motor-generator set which 
provides a means of absorbing the peak loads without 
reflecting their effects in the alternating-current power 
system. 

Where alternating current is available, a motor-gen- 
erator set must be used to convert to direct current. If 
this is driven by a synchronous motor, the corrective 
effect of the motor on the power factor of the system 
will compensate largely for the comparatively low eff- 
ciency of the set. 

Like the original direct-current system, alternating 
current does not meet all the requirements of industry. 
Both have desirable features, and it is the job of the 
power engineer to combine these to obtain the most 
satisfactory power system for any given set of conditions. 


~The Other Side 


of the Power Picture 


ANY industrial processes require heat in large 

quantities in the form of steam, heated air, hot 
water, electricity or the direct heat from fuel. It is not 
uncommon that careful engineering consideration is giveii 
to the production of heat and power generation, while the 
applications are passed over with only secondary atten- 
tion. Yet in the boiler plant heat can be applied about as 
efficiently as ever will be possible. Boilers and furnaces 
can be operated so that over 90 per cent of the heat in 
the fuel is delivered in the steam. 

Following out through manufacturing processes, it will 
be frequently found that the most inefficient part of the 
plant’s operation is in the application of heat to the pro- 
duction of goods. Although there are opportunities for 
saving fuel in the power house, there are even greater 
opportunities in the use of heat and power in the 
processes. It is here that large savings can be made by 
lower labor costs, increased production, improved product 
and decreased spoilage, as well as by direct elimination of 
waste power and heat. All these tend toward lower costs 
of the finished product, which should be the criterion of 
how efficiently the plant is operated. 

In some of the processes it is possible to increase the 
unit cost of heat a number of times and obtain a better 
product at a lower cost, which is contrary to the old idea 
of reducing costs by keeping down the amount of fuel 
used. It is all very well to have an efficiently designed 
power house and to operate it according to the best prac- 
tice, but unless this standard follows all the way through 
to the finished product, the money saved in the power 
house may be wasted many times outside. 

The economical design and operation of a manufactur- 
ing plant, requiring a number of services such as power, 
process steam and heat, is not centered in the efficiency 
of the individual services, but in the co-ordination of all 
the requirements to produce goods with the highest econ- 
omy. To do this requires that the entire process from 


the coal pile to the finished goods be engineered as a unit. 
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OMEONE has remarked that the lack of refrigera- 
tion prompted Columbus to discover America. The 
argument is that in those days ice and refrigeration 
were unknown in Spain and the rest of Southern Europe ; 
food tainted easily, and to make it palatable, vast quan- 
tities of pepper and spices imported from Asia were 
used. Columbus ran across America while seeking the 
spice countries ; proper refrigeration would have held him 
at home. Regardless of how true this may be, refrigera- 
tion plays a most important part in modern industry, and 
few have full understanding of the importance of 
mechanical refrigeration outside the field of preserving 
food products, such as is done in the cold-storage indus- 
try. Almost every industry has found the use of refrig- 
eration in its processes. 

One of the outstanding examples of the use of refrig- 
eration to improve finished products is found in the 
candy industry. This industry, using as it does many 
delicate ingredients, such as butter, fruits, cream, nuts, 
cocoa beans and spices, must be surrounded by the best 
sanitary conditions. Temperatures must be kept so low 
that danger from worms and insects is eliminated. In 
addition to this, dipping rooms, packing rooms and stor- 
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Manufacturing Weather 
In a Candy Factory 


By C. T. BAKER 


Consulting Engineer, Atlanta, Ga. 





Fig. 1 

The centrifugal- 
compressor 
refrigerating 
plant in the 

Nunnally plant 





age rooms call for accurate temperature and humidity 
contrel and a supply of fresh air from which all dirt and 
other foreign matter have been removed. 

One of the most up-to-date applications of refrigera- 
tion to candy manufacture is found in the factory of the 
Nunnally Company, Atlanta, Ga. 

This company was organized in 1885 by J. H. Nun- 
nally and began the manufacture of candies in a small 
plant, where the business was continued until 1903, by 
which time the original space and manufacturing facil- 
ities were inadequate to accommodate properly the fast- 
growing business the company had developed. A new 
plant was designed, and in 1903 the first unit of the ulti- 
mate development was erected, consisting of one five- 
story building, 260 ft. long by 40 ft. wide, which housed 
all the manufacturing and executive operations. Since 
that time four additions have been made, which have 
greatly increased the manufacturing capacity, so that 
today the plant has a combined floor space of 100,000 
square feet. 

The new development included in its design a com- 
plete refrigerating plant for cooling and conditioning 
the air used in several of the various rooms of the build- 
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ings, as well as for cooling the chocolate previous to 
packing. 

The original refrigerating plant was an ammonia- 
absorption plant and operated satisfactorily for a num- 
ber of years, but as the business continued to grow and 
additional space was needed, a larger refrigerating plant 


installation was necessary. Since the ultimate develop- 
ment would require the conditioning of air for approxi- 
mately 400,000 cu.ft. of space, it became necessary to 
install a more modern type of plant, one in which tem- 
peratures and humidities were automatically controlled 
and one which would insure proper air conditioning at 
all times for all rooms, regardless of the temperature 
and humidity of the outside atmosphere. 

In order to provide the necessary refrigeration for 
this purpose, a refrigerating and air-conditioning plant 
was installed. 

The refrigerating machine proper consists of one Car- 
rier 75-ton centrifugal compressor, driven by a 100-hp. 
220-volt three-phase 60-cycle G.E. motor, through a Terry 
speed-increasing gear having a speed ratio of 1 to 23. 
The compressor is mounted directly on top of a multi- 
pass condenser which receives 
the discharge vapors from the 
compressor and condenses 
them under a vacuum of ap- 
proximately 26 inches. 

The refrigerant used in the 
Carrier system is called 
“Dielene” and is particularly 
advantageous for use in con- 
nection with the centrifugal- 
type compressor, since the 
entire refrigerating cycle 
occurs under a vacuum or at 
sub - atmospheric pressure. 
Consequently, any leakage 
occurring in the refrigerating 
system will be inward rather 
than outward and, therefore, 
there will be no escape of the 
refrigerant into the room 
where the machine is located. 
This refrigerant is safe and 
has no disagreeable odor, 
neither is there any fire hazard attached to its use, as 
it will not support combustion. 

Next to the compressor is the evaporator, in which 
the refrigerant is evaporated to produce the necessary low 
temperatures required for cooling the water used in the 
reconditioning of the air. 

In Fig. 1 is a part of the machinery room showing 
the centrifugal compressor mounted on the condenser, 
to the left of which is the evaporator. 

The condensing-water circulating pump is shown im- 
mediately in front of one end of the condenser and is of 
250 g.p.m. capacity when pumping against a head of 70 
ft. This pump was manufactured by the Buffalo Pump 
Company and is direct-driven by a 10-hp. G.E. 1,800 
r.p.m. three-phase 60-cycle motor. 

Since the speed of the motor driving the compressor 
is varied according to the refrigerating demands by means 
of the controller shown to the left of the condenser, 
the amount of water circulated through the condenser is 
varied somewhat to suit the conditions. Ordinarily, the 
water enters the condenser at a temperature of 66 deg. F. 
and leaves at a temperature of 81 deg. This, however, 
depends upon the amount of refrigerating tonnage being 


by refrigeration. 


70 deg. F. 


packed. 
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The Nunnally Company controls the 


temperature of the air in its candy factory 


Regardless of the month, the air tem- 


perature of the factory room is held at 


Air conditioning keeps the humidity at 
42 per cent while the candy is being * 


The humidity and temperature of each 


room are controlled automatically. 





performed, which varies according to the season of the 
year and the volume of candies being manufactured. 

The opposite end of the refrigerating unit and the 
method of supporting the motor and reduction gear are 
shown in Fig. 2. 

The dehumidifier is in the refrigerating machinery 
room and is provided with a large intake duct in which 
is placed a damper to control the amount of outside air 
brought into the air-circulating system. The operation 
of this damper is entirely automatic and will be referred 
to later. The dehumidifier is equipped with the necessary 
apparatus such as baffles, eliminators, interior piping, 
spray nozzles, strainers, drain and overflow 
tions. 

The water to be cooled is circulated through the evap- 
orator by means of a 24-in. double-suction 100-ft. head. 
centrifugal pump driven by a 10-hp. 1,800 r.p.m. 220- 
volt 60-cycle three-phase motor. This pump takes its 
suction from the dehumidifier proper, delivering the 
water to the evaporator at a temperature of 43 deg. and 
returning it to the dehumidifier at a temperature of 38 
deg. This, however, is not a fixed condition and may be 
varied when desirable. 

Air to be conditioned is 
taken in at the inlet end of 
the dehumidifier and passes 
through the cold water, which 
is sprayed by means of noz- 
zles in such a manner as to 
cause an intimate mixing of 
the air and water while the 
water is descending to the 
bottom of the dehumidifier. 
After the air has completed 
its passage through the de- 
humidifier, it is delivered by 
full-housed conoidal fan, 
operating at a speed of 325 
r.p.m., helt-driven by a 10- 
hp. 1,200-r.p.m. three-phase 
motor. The actual brake- 
horsepower required at the 
fan shaft is 8.5: 

The water lines are 34 in. 
in diameter, and the water- 
circulating pump is in close proximity to the dehumidifier. 
Placed next to the dehumidifier is the Carrier dewpoint- 
control apparatus, which includes a small vertical air 
compressor driven by a 4-hp. motor, as well as the neces- 
sary air tank, air filters, relief valve and thermostat air 
piping. 


connec- 


A galvanized-iron distributing air duct from the dis- 
charge side of the fan passes to the upper floors, where 
it connects to the various rooms supplied with condi- 
tioned air. From this main discharge duct distributing 
ducts are taken off for each room, and from each room 
served in this manner, a return duct removes the air, 
delivering it to one main return duct terminating at the 
inlet side of the dehumidifier. 

After having performed its work, most of the condi- 
tioned air is returned to the dehumidifier, where it is 
again washed and cooled, ready for recirculating. An 
automatic damper in this return duct at the dehumidifier, 
is automatically controlled simultaneously with the 
damper in the duct bringing in air from the outside. 
Thus when the damper is being opened to the outside 
to admit outside air, there is at the same time.a partial 
closing of the damper in the main return duct. 
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Fig. 2—The motor end of the compressor 


In order to maintain ideal conditions at all times within 
the various rooms of the factory, all the air delivered 
must be washed clean. During the winter months the 
air must be heated and its moisture content increased to 
the fixed standard required by the different departments, 
a condition quite the opposite to that existing in summer, 
when the air must be cooled and its moisture content re- 
duced to a fixed standard. 

The entire operation is under the control of a dewpoint 
thermostat, the function of which is to regulate the flow 
of water through the condenser of the refrigerating ma- 
chine so that this machine produces only the amount of 
refrigeration required and no more. 

Since the power consumption of the compressor is 
proportional to the refrigerating load, it follows that with 
the refrigerating load automatically held at the minimum 
necessary for the work performed in the dehumidifier, the 
power consumption is also minimized. 

The sides, top and bottom of the dehumidifier are 
insulated with 2-in. thickness of sheet cork insulation 
to prevent the unnecessary taking up of heat by the cooled 
water and air. The return and supply air ducts located 
outside the conditioned rooms are insulated in the same 
manner. 

The plant was designed to cool the rooms to be con- 
ditioned in summer, as shown in the table, with the 
outside air having a dry-bulb temperature of 96 deg. F. 
and a wet-bulb temperature of 78 deg. The relative 
humidity to be maintained was not to exceed 50 per cent 
with a maximum outside entering wet-bulb temperature 
of 78 deg. 

Another requirement of the equipment was to remove 
not less than 98 per cent of the solid matter, brought 
into the apparatus from the outside. 


AIR-CONDITIONING DATA 


Temperature Number Motors 
To Be Relative of People in 
Cooled Humidity in Room, Lights, 
Room Deg. F. Per Cent Room Hp. Watts 
Storage, 20x15 ft... 65 50 0 0 ine 
Starch... ERE 70 42 6 7 675 
Apparatus aos 70 42 0 0 225 
Hand dipping ; 65 50 30 4 1,635 
Hot side enrober 80 35 12 4 450 
Cool side enrober. 65 50 12 5 450 
eae 70 42 75 4 3,150 


The rooms to be cooled and conditioned were made 
airtight to prevent infiltration or air leakage, and white 
shades were provided at all windows to prevent the 
entrance of direct sunlight. In addition to cooling and 
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conditioning the air for the rooms indicated in the table, 
the refrigerating plant was required to take care of 
certain raw materials introduced into the rooms as fol- 
lows: 

In the starch room 15 lb. of centers per minute are 
introduced at a temperature of 150 deg. F. 

In the dipping room 8.33 Ib. of chocolate per minute, 
having a temperature of 99 deg., and 5 pounds of cen- 
ters per minute, having a temperature of 68 deg., are 
introduced. 

Into the cool-side enrober room, containing three 
coolers, are introduced 16.6 lb. of chocolate per minute 
at 99 deg. and 10 lb. of centers per minute at 88 deg. 
To each of these three machines is supplied 1,500 cu.ft. 
of air per minute. The center storage room is required 
to take care of the cocling of 15 lb. of centers per 
minute introduced at a temperature of 70 deg. 

The rooms into which the conditioned air is intro- 
duced are insulated with 2-in. sheet cork throughout, 
furnished by the Armstrong Cork & Insulation Company. 

All windows are of triple-glass tight-fitting construc- 


tion, designed to reduce heat and air leakage from the 
outside to a minimum. 


CANDIES COOLED BEFORE PACKING 


The candies cannot be taken directly from the dipping 
rooms to the packing rooms, but must first be cooled to 
a certain predetermined value before they are ready for 
packing. The type of cooling and hardening machine 
for conditioning the candies preparatory to packing is 
shown in Fig. 3. Candies are delivered to this machine 
from the hand-dipping rooms and enrobers, where they 
are immediately cooled and set, which produces a fine 
color and gloss. 

Clean, fresh air of controlled temperature and humid- 
ity values enters the machine at each end, only one inlet 
duct being apparent from the illustration. The air passes 
to the ceriter and out into the room through the outlet 
duct, the opening of which is auomatically controlled to 
maintain a uniform temperature inside the cooling and 
setting machine regardless of the amount and tempera- 
ture of the candies passing through per unit of time. 

The outlet end is shown at the right, where the con- 
veyor is discharging the cooled candies ready for the 
packing room. The candies are placed on the slow- 
moving conveyor at the opposite end of the cooling ma- 


ig. 3—The candy-cooling machine 
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chine, just beyond the wall shown in the photograph, and 
passes through the entire length of the coolers. 
The other air inlet duct is also. concealed by the parti- 


tion wall, but is connected in substantially the same man-. 


ner as the one shown at the right-hand end of the 
machine. 

The Nunnally Company also manufactures a large vol- 
ume of hard candies, and since high temperatures and 
high humidities spoil the gloss and make the sticks of 
candy soft and sticky, as well as causing them to lose 
shape, it is necessary that such candies be produced 
under conditions that insure the proper temperature and 
humidity. 

In Figs. 4 and 5 are shown two views of the packing 
department, in which are assembled the various assort- 
ments of candies sold under the trade name, **The Candy 


of the South.” 


STEAM HEATING CoILts AUTOMATICALLY CONTROLLED 


In Fig. 4 is shown the large air duct with the damper- 
controlled outlets which bring the conditioned air to this 
room. The air is removed to the dehumidifier by the 
duct shown in Fig. 4. The inlet to this duct is not 
apparent from the photograph, but is several feet to the 
right of the first window shown. The same ducts deliver 
and remove the heated conditioned air in the winter time. 
The inlet duct for each room in the factory supplied by 
conditioned air is equipped with the necessary steam- 
heating coils for heating the air in winter to the pre- 
determined temperature. These coils are automatically 
controlled, so that only enough steam is admitted to raise 
the temperature of the air to the predetermined value and 
no more. 

Conditioned air keeps the candies bright and glossy 
and prevents them from becoming soft and_ sticky. 
After they have been packed under the ideal conditions 
maintained in the packing room, they are removed to the 
storage room, where they are kept until such time as they 
are shipped. 

The storage room is as carefully conditioned as the 
manufacturing departments, so that the candies are main- 
tained in perfect condition. The temperature and 
humidity of this room are maintained automatically and 
without variation year in and year out. 

Since the heating and humidity of all departments are 
controlled in winter as well as in summer, there are no 


Fig. 4—The packing departinent also has its 
air conditioned 
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Fig. 5—Another view of the room with the 
manufactured weather 





cold and hot spots in the rooms where candies are being 
packed and stored. Therefore no candies are made soft 
and spoiled through overheating by being placed too close 
to a radiator. 

Where an enclosure is heated or cooled, as the case 
may be, by properly conditioned air, and each cubic foot 
of space held at the optimum condition as regards both 
temperature and humidity, the quality of the finished 
product is always up to the standard set by 
company. 

The heating in winter is by steam supplied to the 
various heaters at from 10 to 20 lb. pressure. The heat- 
ers are made up in sections and placed at the proper 
positions in the air inlet ducts supplying various rooms, 
and are provided with the necessary automatic tempera- 
ture-control devices. The heaters are known as the 
Aerofin design and are constructed of seamless tubing 
having helical extended surfaces. 

The officers and directors of the Nunnally Company 
are: H. Nunnally, chairman board of directors; 
Winship Nunnally, president ; A. S. Hopkins, vice-presi- 
dent; F. C. Fenn, vice-president and secretary, and C. A. 
Rawson, vice-president. 

For assistance in securing the data contained in this 
article, the author is indebted to A. R. Lackey, chief 
engineer of the company, Tresper Clarke, chemist, and 
J. P. Ward, superintendent, ice cream plant. 
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Proper Power Transmission 
Requires Study 


H. WILLARD, president, Graton & Knight Com- 
« pany, Worcester, Mass., said over the radio on May 
27, that “the offhand installation of forms of power 
transmission, which at first glance may appear to be pana- 
ceas for all kinds of transmission difficulties, should be 
discouraged. No such panacea has as yet stood the test 
of universal and continued application; the very nature 
of the transmission problem, involving, as it does, wide- 
spread and often conflicting phases, indicates the impossi- 
bility of the development of any such cure-all. Some of 
these promising innovations are nothing but fads, and in 
the end they will go the way of all fads; but meanwhile 
their installation is a costly luxury in which too many 
manufacturers are indulging themselves.” 
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HAT DO YOU KNOW? 


By L. H. Morrison 


The answers are on page 1068 


Ques. 1—A boiler plant carrying 100 Ib. pressure has 
trouble with calcium carbonate scale. Would the scale 
trouble be less or greater if the boiler pressure was raised 
to 150 Ib.? 


Ques. 2—What is a hotwell? 


Ques. 3—Suppose you had run a series of boiler tests 
during which records were made of the COs, flue-gas 
temperature, water evaporated, etc. How could the 
records of the coal burned and flue-gas temperature be 
later used to ascertain the COs per cent and the boiler 
efficiency ? 


Ques. 4+—At what point in the piston stroke of a 
uniflow engine is the net steam pressure on the piston the 
smallest ? 


Ques. 5—What would you expect the radiation losses 
i a Corliss engine to be, in terms of per cent of the 
heat in the steam feed? 


(ues. 6—Which type of prime mover has had the 
greatest yearly increase in horsepower of installations 
since 1920? 


(ues. 7—Why do connecting-rod bolts of oil engines 
have fine threads ? 


Ques. 8—Water at 60 deg. F. exerts a pressure of 
0.433 Ib. per foot head. If a steam boiler has its gage 
reading 17.3 Ib. and the water level in a hot-water heating 
system is 40 ft. above the hot-water boiler, which boiler 
will have the greatest pressure open if the thermometer 
shows 180 deg. F. as the temperature on the hot-water 
main ? 


ues. 9—Should the thin edge of belt lap near the 
pulley point toward or away from the direction in which 
the belt is traveling ? 

Ques. 10—Where is helium, the gas used in airships, 
obtained? What properties make it very desirable for 
such use? 
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A Water Alarm That Always Works 
By O. W. JENNINGS 


THE engineer familiar with oil-engine operation, 

one does not need to make any explanation as to what 

would happen if the lubricating oil or water circulation 

should stop without being detected by the operator. Pis- 

ton seizures, cracked cylinder heads and burned-out bear- 

ings are not laughing matters. Hence, the need of a 
dependable under-pressure alarm system. , 

A number of these have been placed on the market, and 
I have tried them, but never found one that worked as 
well as the home-made device illustrated. It is just a 
piece of condenser tube, annealed, flattened and bent like 
the brass bow in a pressure gage. A small link, bell- 
crank and adjusting screw were attached as shown, as 
was also a brass contact carrying a binding post, and a 
fiber block. The device was placed in a galvanized iron 
box with a door to keep out the dust. 

Pressure tends to straighten out the bow and break the 
contact, which is in a bell circuit. If the pressure should 
fail, contact will be made and an electric alarm would 
start ringing. 

The advantage in using this contrivance is that there 
is no leakage, no sliding parts, such as piston, and 
nothing to stick or break. In short, it is dependable and 
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The low-water alarm as it was built 


is neither expensive nor difficult to make. The adjusting 
screw on the ball crank makes it possible to set the alarm 
to ring at a given pressure. It has been in use only a 
year, and to date it has given no trouble. 


a 


CorRRECTION.—In the description of the Kalamazoo 
Steam Plant of the Consumers Power Company, which 
appeared in the Oct. +, 1927, issue, the manufacturer of 
the ash sluicing system was given as the Beaumont Man- 
ufacturing Company. This was somewhat in error, as 
only the ash hoppers and gates were furnished by this 
company. The ash pumps used were manufactured by 
the Morris Machine Works, and the sluicing pump was 
by the American Steam Pump Company. ‘The sluice 
proper is of concrete construction and was built accord- 
ing to plans of the plant designing engineers. 
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PIPE JOINTS 


that will Hold at 
igh Pressures and Temperatures 


By I. W. WHITTLE 


Department of Engineering Design, Southern California Edison Company 


HE high steam pressures and higher total temper- 

atures that are used in modern power plants have 

introduced many new problems for the valve and 
piping designers. Large units in the boiler house as well 
as in the turbine room make shutdowns more serious 
and costly. Piping must be designed so that blown gas- 
kets or leaks will not occur. A shutdown from any 
such cause cannot be tolerated. 

Some of the present-day piping for high-pressure, 
high-temperature steam is made with weld-sealed joints. 
Practically all these joints 
are made under Sargol pat- 
ent license. Engineers are 
confronted with the neces- 
sity of making a _ choice 
among the various types of 
these joints that are fabri- 
cated. Each of them has its 
advantages, a summary of 
which as they appear to the 
writer may be useful to de- 
signing and operating engi- 
neers. In the joints more 
generally used, the principal 
difference is in the type of 
lap formed when the pipe is 
bent over the flange. The 
600-lb. joint has been con- 
sidered here because it is 
the pressure standard that is most commonly used. 

There are two general classes of joints, one in which 
the pipe is upset or thickened in the forging process 
and the other in which the pipe is left actual thickness 
and rolled out to form a flange or lap. The square- 
corner or square-lap type, in which the metal is upset 
or thickened, is probably the most popular. This 1s 
specified with parallel faces front and back of the lap 
or with a sloping back. 


Rounpb Type Lap 


Fig. 1 shows a joint made without upsetting. The 
method of fabricating this joint is to machine the bore 
and face of the forged-steel flange and use it in place of 
a die over which to bend a round corner lap. The back 
face of the lap coming in contact with the flange is not 
machined, as it is maintained that the removal of this 
material would release what is known as “skin-tension” 
of the material and weaken this section of the joint. The 
pipe and flange are heated together to a definite tem- 
perature before the Van Stoning process is performed. 
it is claimed that this method prevents the pipe from 
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Weld-sealed pipe joints for high steam 
pressures and temperatures insure both 
tightness and strength. These joints may 
take many forms, each having its ad- 
vantages or “talking points.”’ Read what 
Mr. Whittle has to say about them from 
the user’s viewpoint. 


"Sensing 7 


being chilled too rapidly or shrinking to such an extent 
that the clearance is too great. 

After the pipe and flange have been heated to a tem- 
perature of 1,800 deg. F., the forming of the lap. is 
started and is stopped when the temperature drops. to 
1,350 deg. F. Temperatures are checked with an optical 
pyrometer. As may be seen in Fig. 1, the rolling of the 
lap without upsetting the pipe produces a lap that is 
thinner than the pipe wall. 

The neck of the pipe is tapered to conform to the 
machined flange but the 
clearance maintained is not 
too small to prevent the 
flange from being rotated. 
The reason for tapering the 
neck of the pipe is to pre- 
vent complete rupture of the 
joint in case of failure of 
the lap. Tests indicate that 
the force required to draw 
the pipe through and clear 
of the conical bore is five 
times the pressure that 
would have occurred due to 
the steam pressure existing 
in the pipe. It is believed 
by partisans of the round 
type of lap that the metal 
is not so severely punished 
in forming this lap as in the case of the square joint. 

Welding lips on this type of joint are formed by 
machining the adjoining edges of the laps to a V shape, 
into which additional metal is welded to form a seal. 
Actual tests of chipping open and rewelding this form 
of welding lip indicate that this operation’can be car- 
ried on as many as five times before the lips are damaged 
to such an extent that they are no longer of value for 
sealing by welding. 


SQUARE-CORNER JOINT 


The square-corner type of joint, as manufactured by 
upsetting and forming the lap against dies in a machine, 
is shown in Fig. 2. The heels of the two laps form a 
continuous inner wall in which there will be no pockets 
for collecting sediment and condensate. This forms a 
rigid joint with no possibility of bellows action due to 
expansion in the pipe. There is also more metal in this 
joint to form a bearing surface for the abutting laps. 

It is the opinion of engineers who favor the square- 
lap joint that the fiber structure of the metal will not be 
ruptured, and that there will be no slag inclusions in 


1051 





forming this square-lap joint when the metal is worked at 


the correct temperatures. The back face of the lap, 
forming a bearing surface for the flange, is slightly 
tapered and faced off to insure the flange bearing first 
on the innermost part of the back face of the lap. 
Relatively long tapered lips are provided on the outer 
edges of the adjoining flanges, and no additional metal 
is required for the first welding, as the metal lips simply 
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Fig. 1—Round lap joint made without upsetting 


are fused together. It is the contention of users of this 
method of welding that the thin section of welding lip 
prevents uneven heating of the lap and a separation of 
the flanges around their inner periphery. 


SPHERICAL-SEAT JOINT 


A recently developed new type of joint is shown in 
Fig. 3, in which the upsetting of the pipe is carried 
farther than in the square-corner type. A spherical seat 
for the flange is used in this joint. There is more metal 
in the heel of this lap in the section where the greatest 
shearing stress is believed to exist. The spherical-flange 
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Fig. 2—Square corner joint with long tapered lips on 


outer edges of flanges 


seat assures fair seating of the flange and tends to shift 
the maximum stress due to bolting toward the pipe wall 
and away from the periphery of the flange. 


MACHINED Laps 


All the leading pipe fabrication shops are prepared to 
upset the pipe sufficiently to make a lap with not less 
than full pipe thickness after machining the back and 
face. The variety of types and dimensions of joints 
compels the leading shops to carry a large stock of dies 
to enable them to comply with the specifications of dif- 
ferent engineers. 
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Possibly this condition has been largely responsible 
for the methods recently adopted by several shops. 
These shops upset the end of the pipe into a lap of suffi- 
cient thickness to permit machining out material to form 
any type of joint that an engineer may choose. It is 
their contention that it is of more importance to machine 
out a good finished product than to standardize on any 
type of lap. 

Some engineers prefer a tongue-and-groove joint, 
using a flat metallic ring gasket instead of the weld 
seal or Sargol joint. The heavy-upset method also lends 
itself to machining out various forms of tongue-and- 
groove joints. 

The use of heat-treated alloy steel studs threaded full 
length is now advocated by practically all engineers and 
manufacturers. Considerable research work has been 
done to determine the safe working limits of alloy steel 
bolting material when subjected to high temperatures. 
Some of this work has indicated that a bolt threaded its 
full length is slightly more elastic than a bolt threaded 
only at the ends. 

Joints shown in the illustrations have proved that they 
are good for the service intended, and it is probable that, 
in line with the tendency of the times, the best features 
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3—New joint with more metal in the heel of the 
lap and a spherical seat for the flange 


Fig. 


of each design will be retained in a composite standard 
joint with dimensions varying only for the different pres- 
sures prevailing in present-day practice. Such a step 
would be welcomed by piping designers and manufac- 
turers. 





The Trinidad Lignite Burning Plant 


N THE opposite page are shown three views of the 
Trinidad, Texas, plant of the Texas Power & Light 
Company. 

This plant was built close to a lignite coal field and 
far distant from any center of electrical consumption. 
For cooling water an artificial lake was constructed, the 
water being pumped from the Trinity River. About this 
lake are grouped the engineers’ homes. 

This plant burns lignite in the pulverized form. As 
discussed in an article in Power, March 6, the moisture 
content after pulverization varies from 30 per cent 
upward. 

This plant operates on a base load, and owing to the 
low cost of the lignite as compared to more expensive 
coals, the cost per kilowatt-hour at the switchboard 
is as low as in central stations having greater thermal 
efficiencies. 
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The 40,000 Kva. Plant 


Trinidad Plant 


of Texas P&L Co. 
Burns Lignite 





Left—Lake and Employees Town 
Below—One of the 20,000 Kva. Units 
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Fig. 1--A new Swedish 
oil-fired boiler 
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Weden 


roduces a 
New 


Steam 
Generator 


By N. FarssELAD 


N Vasteras Power Station, acting as a_ reserve 

steam plant on the system of the Royal Board of 

Waterfalls, Sweden, two steam generators of a new 
design have recently been put into operation. The 
boilers are constructed by the former chief of the sta- 
tion, N. Forssblad, who is now technical chief of the 
Electricity Works of Stockholm, Sweden. 

The first boiler, Fig. 1, is adapted for oil firing and was 
started in March, 1927. The second boiler is arranged 
for pulverized-coal firing and was put into operation in 
April of this year. A cross-section of this unit is shown 
in Fig, 2. 

The new boiler, Fig. 2, may be described as an 
internally fired, single-drum sectional unit. The combus- 
tion chamber is surrounded by six sections, each consist- 
ing of upper and lower headers connected by 4-in. 
straight tubes. The upper headers are connected to a 
horizontal cylindrical drum at the top of the boiler, while 
the lower headers are connected to a short vertical drum 
at the bottom. Between the upper and lower drums a 
16-in. connector is arranged, which runs through the 
center of the furnace and is protected by firebrick. For 
high pressures, for which the construction seems to be 
particularly suited, this 16-in. connector may be replaced 
by a number of ordinary tubes. 

Burners are fixed at the six lower corners of the fur- 
nace and produce a flame around the connector in the 
center, which acts as an ignition arch. 

The gases, escaping at the upper ends of the sections, 
pass downward through two superheaters in parallel in 
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the oil-fired unit or through a superheater at one side and 
an economizer at the other side in case of the second unit, 
thence upward through an air heater to the fans and 
chimney. The air heater is recuperative and is specially 
designed for high-temperature working. It is partly built 
up from sheets of stainless steel and heats the com- 
bustion air of the oil-fired boiler to a temperature of 
about 1,100 deg. F. 

It will be clear from the description, that the furnace 
is entirely surrounded by heating surface, and that there 
is no additional heating surface outside the furnace. The 
unit is to be regarded as a recuperative steam furnace 
with economizers arranged between the furnace and the 
recuperator. It would, however, be easy to put in some 
additional heating surface beyond the furnace if it were 
required. 

The actual heating surface of the steam-raising tubes 
of the oil-fired boiler is 2,350 sq.ft., and the evaporation 
from cold water to steam of 280 Ib. pressure and 800 deg. 
F. is 88,000 Ib. per hour, or 37.5 Ib. per sq.ft. The boiler 
is capable of raising steam very rapidly, and full pressure 
can easily be obtained from the cold state in eleven to 
twelve minutes. 

The evaporation of the second boiler is not exactly 
known. It is, however, estimated to at least 100,000 Ib. 
from cold water. The heating surface of that boiler is 
2,400 square feet. 

The efficiency of the first unit is about 75 per cent, but 
that of the second unit should be higher, owing to the 
installation of an economizer. In both cases a high effi- 
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ciency is not essential in comparison with high overload 
capacity and low first cost, as the plant is running only a 
small part of the year. The capital cost, as well as the 
space occupied by the new units, is only one-half com- 
pared with the previous water-tube boilers in the station, 
if the evaporation is taken as a basis. 

The pulverized-coal mills are arranged for direct firing 








and for drying the coal by means of hot air from the 


air heater belonging to the boiler. 

This design once again calls attention to the fact that 
large furnace volumes are not so essential to good boiler 
efficiency as so many assume. By reason of the small 
furnace the heating surface per cubic foot of room vol- 





ume is higher than is customary. The cost of construc- 
tion should not be excessive, for the headers can be made 
cheaply and the straight tubes make assembly cost low. 
When pulverized coal is used, the shape of the furnace is 
such that gravity assists in holding the particles in the 
furnace until consumed. 


For peak-load service this boiler is especially suited, 


Fig. 2—The Swedish boiler arranged for pulverized coal 





























and the arrangement of twin pulverizers permits the coal 
grinding to be regulated to accommodate the load, with- 
out a decrease in fineness of grinding. 

Contrary to what one might expect, the central pipe 
does not absorb heat to the point where its downward 
circulation is interfered with. 





A ENGINEER remarked the 
other day that the biggest waste 
in industry was the use of high-pressure 
process steam when steam at a low 
pressure would be equally satisfactory. 
He claimed that, as a result of this lack 
of engineering perception, many plants 
use live steam for processing and buy 
power. He cited a sugar refinery as 





Sugar Cost Goes Down With Pressure 


doing just that thing. Yet sugar re- 
fineries operate on a small margin of 
profit and can ill afford to waste in any 
form. The June 19 issue will carry the 
story of a Southern sugar refinery 
where 90-lb. steam was abandoned out- 
side power cut off and all the energy 
needed generated from the steam on tts 
way to the process work, 
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Oil and Gas Engines 








By V. A. Stout 


Consulting Engineer, Sen Francisco, Calif. 


HEN planning a Diesel plant, many fail to in- 

clude in the specifications all the accessories 

needed. In a previous article in Power, May 22, 
I gave a list of the equipment needed for each engine, 
and in this present one will list the accessories pertain- 
ing to the entire plant. 

A Diesel engine will require from six to eight gal- 
lons of cooling water under 80 deg. F. per brake-horse- 
power-hour, and if the temperature runs much over this 
figure, as it does where spray ponds or cooling towers 
must be used, fifteen gallons per hour per brake-horse- 
power should be figured on. With a 600-hp. engine this 
will amount to 150 gal. per min. of water, an item of 
operating expense of no mean proportions, particularly 
when it is allowed to run into the sewer. Put the power 
plant in the desert sections of the West, or where the 
cooling water is not only alkaline but scarce, and the 


RITING SPECIFICATIONS 


for a 


DIESEL 


PLANT 


elevated about 25 ft. above the water intake to the engine. 
Around the bottom of the tank supports a concrete tank 
can be built, into which the water from the engine will 
overflow, to be elevated to the tank by the so-called 
“circulating water pump” of the manufacturer. When 
treated or scarce, the water can flow over a series of 
splash plates built into the tower structure, which then 
combines the functions of the tank support and a cooling 
tower. In small engine installations in arid sections of 
the country, chicken-wire netting over which the water 
trickles as it leaves the engine, cheaply and effectively 
takes the place of the splash plates. 

In the larger plants, under similar conditions of treated 
water or scarce good water, spray ponds or cooling towers 
become a necessity. With such installations duplicate 
circulating-water pumps and possibly one or more addi- 
tional pressure pumps for elevating the water to the 
tower or spraying it through the nozzles are required. 
A careful check should be made of the height of the cool- 
ing-water discharge from the engine and its relationship 
to the pressure required to spray the water properly from 
the nozzles. Sometimes, by a little planning and utiliza- 
tion of the pressure from the overflow an additional pump 
can be eliminated from the system. 

With a cooling tower the water, after leaving the en- 
gine, flows to a sump from which it must be elevated to 





situation is badly aggravated. 
These conditions call for cir- | - 
culating-water treatment, its 
reclamation, and cooling for || 
re-use, which the manufac- | 
turer’s single pump, as nor- 
mally furnished, will not || 
touch. In fact, that pump | 
should rarely, if ever, be used 
for circulating the cooling || 
water directly through the | 
engine. 
The Diesel cooling system, | 
reduced to its simplest form, || 
takes the following shape: A 
tank, good for at least ten 
hours’ operating supply, is on 


sories. 





DO YOU KNOW what extras you 
need when building a Diesel plant 
and how to list these parts? The 
author tells what to put in and why. 
See Power May 22, for the first 


article, giving a list of engine acces- 


the top of the tower by a 
pump. After flowing down 
over the splash plates, it col- 
lects in a sump at the bottom 
of the tower, whence it must 
again be pumped to the en- 
gine cooling system. Here 
about 25-lb. pressure must be 
allowed for, so as to over- 
come the friction through the 
jackets and the various con- 
| nections and to give the water 
| adequate velocity. In all cases 
centrifugal circulating-water 
pumps taking their suction 
from the spray pond or the 
So] sump of the cooling tower, 
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Oil and Gas Engines 








Fig. 1—A neat arrangement of oil tank, water tank 
and closed cooling system 


must be self-priming, to assure water going to the engine 
under all conditions. A suction head of eight to ten feet 
is the best guarantee of this. 

In the small engine installation a barrel of lubricating 
oil set up on wooden horses so as to facilitate draining 
the oil, is satisfactory. As the size of the power station 
increases, tanks and transfer pumps become necessary. A 
concrete lubricating oil tank in the basement is ideal, and 
a hand transfer pump meets the requirements of the case. 


TANKS SHOULD BE CONVENIENTLY LOCATED 


Tanks for fuel oil should be convenient to the power 
house and the railroad siding. In the interest of the eco- 
nomical purchase of fuel oil these tanks should hold a 
minimum carload of oil—namely, 6,500 gal—and enough 
extra to carry the plant for at least one week’s constant 
operation. A cylindrical tank, 8 ft. in diameter by 20 ft. 
long will hold about 200 bbl., or 8,400 gal. This is the 
best size of tank for the small plant, while the big plant 
should go to tanks holding from 15,000 to 50,000 gal., 
using their superior purchasing power to buy oil and 
store it when the price is low. The small tank will weigh 
from 6,000 to 7,500 Ib., depending on whether the shell is 
';- or 4-in. steel plate. All girth seams should be single- 
riveted and the longitudinal seams double-riveted with 
-in. rivets. Such a tank can be erected complete for not 
to exceed $500. 

Concrete tanks are quite desirable and much cheaper 
in first cost. The bottom of a concrete tank must be well 
reinforced with steel rods or hog wire. The vertical 
walls should have 3- to 3-in. reinforcing rods spaced eight 
to twelve inches. In every case it is desirable to set the 
tank so that the oil will flow by gravity through the fuel- 
oil centrifuge to the transfer pump. The intake should 
be piped with a steam or hot-water coil, to insure free 
flowing oil under all conditions of viscosity or weather. 

Every Diesel installation where the individual parts of 
the engine are of such size that they cannot be handled 
easily by one man, should have an overhead crane, as 
shown in Fig. 2. This may range from a chain block 
hung on an extra-heavy rafter in the small plant, to a 
twelve-ton electric crane for the large plants. If the 
craneway is built into the building at the start and the 
crane installed, its first cost will almost be saved in the 
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reduction in both time and labor when the engine is being 
erected. 

A modern station should have a fuel-oil centrifuge. 
For a 600-hp. engine the installation may run as high as 
$2,500, and the minimum figure will not be much below 


$1,000, even for the small plant. Such a centrifuge will 
clean the oil of all water and basic sediment. Wear on 
fuel-injection nozzles, piston rings and cylinder liners is 
materially reduced by treating the oil in this way before 
burning it in the engine. In the case of solid-injection 
engines, its installation cost is fully warranted by the fact 
that cheaper oils can be burned without danger of cuting 
out the injection-nozzle openings. In a case that recently 
came to my attention, before the centrifuge was installed 
a spray nozzle was good for only 24 hours of operation. 


RE-USE OF CENTRIFUGAL O1L LIMITED 


It is easier to induce a power-plant owner to install 
a lubricating oil centrifuge in the power station, since so 
many automobile engine manufacturers have installed and 
advertised lubricating-oil reclamation. However, there 
is a limit to the number of times a lubricating oil can be 
centrifuged and re-used. Eventually, the colloidal car- 
bon, which the centrifuge cannot fully eliminate, builds 
up to a point where the oil has to be scrapped. This is 
not the case where clarifying and settling tanks are used 
for lubricating-oil reclamation. In this latter system three 
tanks are used—one for receiving the oil from the engine 
lubricating system, the second for mixing alum into the 
oil to coagulate the carbon and foreign matter, and a 
third tank for receiving the purified oil as it is siphoned 
from the second tank. This last tank acts as a storage 
for the oil ready to go into the engine system again. For 
a complete installation capable of treating up to ten bar- 
rels of oil in a batch, the cost of the apparatus may run 
as high as $3,000. But in the small plant, by using empty 
oil barrels for the containers, the cost may be kept as 
low as $50. These figures are to be compared with costs 
ranging from $500 to $2,500 for a centrifuge. 

If we are going to centrifuge the fuel oil to protect 
the piston rings and cylinder liners from the wear of the 
foreign matter contained in it, how much more important 
it is to clean the air of dust particles, which in some 
sections of the country are a real menace. This can be 
done by air filters of the impingement or positive filtra- 
tion type, centrifugal cleaners or air washers. The invest- 
ment cost of air washers is the greatest, varying from 
$800 for an apparatus handling 4,000 cu.ft. per min., 


Fig. 2—An overhead traveling crane ts always useful 
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up to $8,000 for a 25,000-cu ft. unit. Its one great advan- 
tage is that it is 100 per cent effective all the time. 
Centrifugal cleaners are simple and automatic and for 
these reasons appeal to the operator. Their complete 
effectiveness is yet to be demonstrated, however. The 
positive filter, despite the fact that its effective work de- 
creases the longer it is kept in service without cleaning, 








Fig. 3—An oil-filtering system in a pumping station 


is the best. A good air filter for a 600-hp. engine, com- 
plete with two spare cells and a washing tank, costs less 
than $300. This low cost, coupled with the saving ef- 
fected on wear of working parts of the engine, makes 
it a profitable investment. 

The following data and equipment to be supplied with 
the engine are not claimed to be complete in any sense of 
the word. They are offered merely as a skeleton outline 
to be used as a basis for specifications as complete and 
elaborate as the purchaser may desire to issue. 

Each engine manufacturer should be required to sub- 
mit the following data with his bid: 


Type and design of engine, including number of cylinders 
and stroke cycle on which the engine operates. 

Bore. 

Stroke. 

Revolutions per minute. 

Brake-horsepower, sea-level rating. 

Brake mean effective pressure on which the engine is 
rated. 

Compression pressure. 

Piston speed, feet per minute. 

Flywheel weight. 

I‘lywheel diameter. 

Net weight of complete engine. 

Weight of heaviest piece to be handled. 

Cubic vards of concrete for foundations. 

Length of connecting rod between centers. 

uel-oil consumption based on 18,500 B.t.u. oil at 50, 75 
and 100 per cent of full load. 

Main bearing, diameter and length. 

Crankpin, diameter and length. 

Wristpin, diameter and length. 

Lubricating oil consumption, 
per gallon. 


’ 


brake-horsepower-hours 


The engine builder should be asked to give the sea-level 
rating of his engine, based on a brake ‘mean effective 
pressure not to exceed 85 Ib. per sq.in. and a piston speed 
of 900 ft. per min. for four-stroke-cycle engines ; 45 Ib. 
and 900 ft. for two-stroke-cycle engines with uncooled 
pistons and 65 Ib. and 900 ft. per min. if the pistons are 
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either oil- or water-cooled. For engines exceeding these 
limits bids should be evaluated on a horsepower basis, 
religured to conform to them. For engines whose rat- 
ings are based on figures less than those stated, credii 
should be given for their conservative ratings without 
refiguring their horsepower. 

The builder should be required to guarantee the engine 
to be free from noticeable critical speeds in the crank- 
shaft in a range 20 r.p.m. above to 20 r.p.m. below the 
normal operating speed upon which the horsepower 1s 
based. 

The governor should be Massy, Jahns or equivalent, 
and the speed fluctuation from full load to no load should 
not exceed 3 per cent. 

Each engine should be equipped with force-feed lubr’ 
cating system of the flood-type, furnished complete witn 
oil cooler, oil filter, sump tank, and force-feed pump 
driven from the engine or independently driven provided 
its operation is assured under all conditions of engine 
operation. The lubricating system under force-feed lubri- 
cation must includé ‘the’ main bearings, crank bearings, 
wristpin bearitigstand outboard bearings. 

The pistohs of: four-stroke-cycle engines of approxi- 
mately 150 hp.’per cylinder and the pistons of two-stroke- 
cycle enginés:under 100 hp. may be air cooled. But above 
these limits the pistons of both types of engines should 
be oil or water cooled. 

The engine manufacturer should be required to furnish 
with each engine: Extension shaft with inboard and out- 
board bearings ; couplings and keys all arranged for direct 
connecting the generator and exciter to the engine crank- 
shaft. 

A circulating water pump of ample capacity to handle 
the equivalent of 10 gal. per hour per engine horsepower, 





s 


Fig. 4—An air filter on a two-stroke-cycle Diesel 


15 gal. if cooling tower or spray pond, is required, and 
capable of pumping against a total dynamic head of 60 ft., 
is another item on the list. The pump should be motor- 
driven and mounted on common cast-iron bedplate with 
the motor. As an alternate this circulating water pump 
may be a reciprocating pump driven from the engine. 

A fuel-oil transfer pump of the rotary or gear type, 
internally lubricated and motor-driven, should be fur- 
nished, having a capacity of 25 gal. per hour against a 
pressure of 25 lb. per sq.in., pump and motor to be 
mounted on common cast-iron bedplate. 

Still another auxiliary to be supplied by the builder is 
an oil-heating system, drawing hot water from the 
exhaust manifold and through the coils in the exhaust 
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muffler, consisting of auxiliary oil tank, switch valve, 
jacketed day tank, oil lines, and fuel-oil pump, with 
recirculating hot-water pump. All this should be guar- 
anteed to insure the satisfactory operation of the engine 
on any oil of the United States or Mexico exceeding 16 
deg. Baumé specific gravity. 

An exhaust muffler or silencer is necessary. Each 





Fig. 5—A small four-stroke-cycle engine 
with air filter 


muffler should be equipped with heating coils and pro- 
vided with a clean-out door. 

A complete set of station tools including spare engine 
parts, barring devices, special wrenches, gages, etc., shall 
be required from the engine builders and should be listed 
in the specifications. 

An indicator reducing motion of an approved and 
satisfactory design shall be placed on each working cyl- 
inder of the engine. 

For air-injection engines, at least one injection-air 
bottle and one air-starting tank is necessary for each 
engine. For mechanical-injection engines one starting-air 
tank only need be furnished. Each bidder should be 
asked to specify if the air-starting system for his engine 
is low-pressure or high-pressure, and in either case he 
should supply a kerosene-engine-driven air-compressor set 
of sufficient capacity to pump up the starting air in not 
less than 15 minutes. 

The manufacturer should furnish air-starting valves 
and the necessary mechanism for air starting with each 
cylinder of the engine, and it is advisable that each cyl- 
inder of the engine be provided with a safety relief valve. 

A satisfactory method of making any cylinder of the 
engine inoperative, should be provided, and there should 
be special provision to permit the fuel-oil lines from the 
oil pump to each cylinder injection nozzle to be primed 
by hand. 

Pyrometer equipment is needed to show the tempera- 
ture of the exhaust gases, so arranged that the exhaust 
gases from each cylinder can be tested separately. This 
will require one indicating instrument unit, as many 
points on the selector switch, and as many thermocouples 
as there are cylinders on the engine, along with the neces- 
sary lead wire. The indicating instrument should be 
calibrated to read from O to 1,400 deg. F. 

An electrical revolution indicator is another desirable 
piece of equipment. 
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The engine will need gages for the cooling-water pres- 
sure, lubricating-oil pressure, air-starting pressure, fuel- 
injection system and wherever else the manufacturer may 
deem it essential. 

Thermometers should be provided for each cylinder 
and one extra, and the cooling water overflow from each 
cylinder should be so arranged that thermometer wells 
are provided for in the cooling-water line of each cylinder. 

As a final requirement of the specifications the builder 
should be required to place each engine under the fol- 
lowing shop tests before leaving the factory: Two hours 
at rated speed with no load; three hours at rated speed 
with 25 per cent load; four hours at rated speed with 50 
per cent load; five hours at rated speed with 75 per cent 
load; five hours at rated speed with 100 per cent load; 
and two hours.at rated speed with 110 per cent load. 


Handling Pistons of Oil Engines 


By H. WEILAND Los 


HERE are a few points worth considering when 
pulling the piston of a horizontal oil engine. 

Before withdrawing the piston, it is a good plan to 
turn'the crankshaft until the counterweights are’ vertical 
and as far as possible from the cylinder liner. 

After the rod is uncoupled from the crankpin, the 
piston is turned 90 deg. so that the piston pin is vertical. 
This eliminates the necessity of supporting the connect- 
ing rod inside the piston by wooden blocks or wedges. 
Now the piston is hooked to the tackle by means of a 
rope strap and slipped out of the cylinder. 

If the pin fits very tightly in the bore of the piston, 
it is advisable to remove the rings in order to prevent 
them from being broken. The piston and rod are placed 
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Removing the piston 


upright on the floor and supported by means of the 
tackle, so that one man can hold the pin driver with 
both hands while another handles the sledge. 

When reassembling the piston and connecting rod, the 
pin can be inserted easily if the piston is laid horizontally 
on the engine-room floor. The connecting rod is then 
shifted until the holes in the piston and small end of the 
rod are matching. In this way it will take but a few 
seconds to shift the rod to the required position. After 
the pin is slipped into the piston, the latter, with the rod, 
is again placed in a vertical position, and entirely 
assembled. 
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How to Determine 








WIRE AND CONDUIT 
SIZES © 


for D.-C. Motor Circuits 


By J. ELMER HousLey 


LECTRICAL handbooks and many catalogs give 

the resistance of conductors and their current- 

4 carrying capacity allowed by the National Electric 

Code. These values of current work satisfactorily for 

short distances, but where the conductors are long the 

current allowed by the Code may cause an excessive 

voltage drop. In such cases the size of the conductors 

must be calculated. How these calculations are made 
will be shown by an actual problem. 

In this problem, the layout consists of a run from a 
power house to a mill building 600 ft. away and to a 
pumphouse 500 ft. distant. The generating units are 
rated at 150 and 100 kw. respectively, and their voltage 
is 220 volts, two-wire. The mill motors comprise a 
50-hp. series-wound hoist motor operating at full load 
one minute out of every four; two 5-, two 10-, one 15-, 
and one 25-hp. compound-wound motors. The pump 
motor is a 55-hp. compound-wound machine. All motors 
are designed for 220 volts. Tabulated, the load is as 
shown in Table I. 

Several general factors were observed before calcu- 
lating the size of conductor for the feeders. We con- 
sidered the relative importance of various drives and the 
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grouping of drives. The pumphouse was of first impor- 
tance, with the hoist motor ranking next. The motors 
inside the mill building constituted a third group. Fur- 
thermore, each group could be operated to a limited ex- 
tent without depending on any other group, a condition 
that indicated that three circuits should be individually 
controlled or run from the power house. : 

From previous work a general idea was developed that 


TABLE I—MOTOR HORSEPOWER AND FULL-LOAD CURRENT 


Hp. Amperes Hp. Amperes 
1-50. ; 192 1-10 ; eaten Stand 40 
1-25 we 96 I- 5 craters armuehe 22 
1-15 —_— ates 59 I- 5 y wari ; 22 
1-10... oer 40 a re Se a 


the individual wires of any circuit should be ‘less than 
500,000 cire.mils, even if circuits must be run in parallel. 
This was because light crossarm construction on the poles 
outside the plant was desired and only a small inexpe- 
rienced line crew was available. 

In order to calculate the size of conductor, the full-load 
amperes of the circuit must be known and the per cent 
voltage drop to be allowed in the circuit must be stated. 
In the case of the pumphouse the feeder supplies only one 


POW ER—June 12, 1928 




















Electrical Applications 





motor rated at 210 amperes. To this must be added 10 
per cent to take care of the code requirements, which 
makes the current that the size of wire must be based 
on equal 210 + 21 = 231 amperes. By referring to a 
wire table it will be found that for 231 amperes a con- 
ductor of size 0000 or larger will be required for class C 
insulation conductors used when installed in the open, as 
in this case. 

Five per cent voltage drop in a 220-volt feeder is con- 
sidered the upper limit for good practice. Motors will 
normaily stand 10 per cent over or under voltage without 
serious damage, but low voltages tend to cause armatures 
to roast out, especially in the case of series motors. 
Fluctuation of voltage at the end of a feeder having a 
variable load, changes the speed of the connected motors 
and may affect the output of the plant. It is hardly neces- 
sary to discuss the economic theory of balancing the cost 
of the line against the cost of the energy lost, since the 

















The size of wire may also be obtained from the for- 
21.571 

Ei” 
length of the feeder one way. Then the size of the wire 
21.5 & 210 « 500 — 205.200. A 

11 
No. 0000 wire has a cross-sectional’ area of 211,600, 
therefore meets the requirements for the feeder. 

The hoist motor requires a feeder to carry 192 am- 
peres, and as this motor is practically the same size as 
the pump motor, a No. 0000 feeder will be used for both 
machines. A little more copper in the hoist motor feeder 
will be a good investment, since in case of heavy loads 
the voltage drop will not be excessive. 

The mill greup of motors consists of six, having a 
connected load of 70 hp. and a full load of 279 amneres 
In a group of motors we recognize the fact that every 
motor will not be loaded to capacity at any given instant, 
and the relation of the average load to the connected load 
is termed the diversity factor. Experience and test data 





mula, Circular mils where L equals the 
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General arrangement of switches and starters Gnd their wiring 


pef cent voltage drop more often settles this problem 
for a mill. 

If we assume a 5 per cent voltage loss, at 220 volts 
this equals 220 & 0.05 = 11 volts. The length of the 
pumphouse feeder is 500 ft., or 1,000 ft. of wire. The 
allowable resistance of the conductors based on the volt- 


E d 


age drop is determined by the formula R = —*, where 
R is the ohms resistance of the two conductors in series, 


Eq the volts drop and / the full-load current in amperes. 


11 


‘10 - 
a table of wire resistance, it wiil be found that a No. 0000 
wire has a resistance ot 0.049 ohm and may be used for 
the pumphouse feeder. 


In this problem R = 0.052 ohm. Referring to 
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of similar drives help determine this factor. The method 
of operating the plant may give a clue. A batch of mate- 
rial goes through a grinder, then up an elevator and 
through a washer, from which is is seen that the peak 
load on each machine comes one after the other. Certain 
machines may be started and shut down in succession, as 
in a machine shop. In the mill we estimated that the 
ratio of the average load to the connected load was 70 to 
75 per cent, therefore it would be expected that the load 
in the feeder would not exceed about 279 & 0.70 = 195 
amperes. The feeder is 600 ft. long, or 1,200 ft. of wire. 
This works out so that a No. 0000 wire can also be used 
for this feeder. 

It so happens that all circuits may be constructed of 
No. 0000 cable. The two circuits to the main mill could 
be paralleled with some advantage, but the advantage of 
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testing circuits for grounds at the power house and uni- 
form size of switches and fuses was held to justify sepa- 
rate circuits. Each circuit at the power house was pro- 
vided with a 400-ampere switch and it was fused for 300 
amperes, although the switch has clips for as high as 
400-ampere fuses. The feeders have a rating of 325 
amperes and should not be fused higher than this value. 

The group of six motors in the mill were fed from a 
distribution panel which served as a building entrance 
switch and in this case controlled a single incoming feeder 
and single building feeder to the motor control group. 
The panel has a 400-ampere, two-pole, fused, externally 
operated safety switch and was located near the building 
entrance of the feeder into the building. This panel pro- 
tects the building circuits and is the first line of defense 
against short circuits in the mill wiring and is usually 
fused lower than the power-house switchboard protection. 
In the’ mill the wiring was run in conduit, so that rubber- 
covered wire had to be used. A No. 0000 rubber-covered 
wire can be fused for 225 amperes, which size was used 
in the entrance switch. 

The choice of a safety switch or an inclosed direct- 
current circuit breaker for distribution or motor control 
is dictated by economic reasons alone, assuming that no 
unusual plant conditions are encountered. In this case 
a shutdown sufficiently long to replace a fuse would not 
cause any appreciable loss of output. 

A No. 0000 double-braid, rubber-insulated, stranded, 


TABLE II.—SWITCH, FUSE, WIRE AND CONDUIT SIZES SELECTED 


Motors Full-Load Switch Fuses Armature Field Conduit 
Size, Hp. Amperes Size, Amp. Size, Amp. Wire, Size Wire, Size Size, In. 
25 96 200 120 No. 1 14 14 
15 59 100 75 No. 2 14 14 
10 40 60 50 No. 4 14 1} 

5 22 30 30 No. 8 14 4 


two-conductor feeder in two-inch conduit was run be- 
tween the distribution switch and the motor control 
group. <A double-braid covering is required by the Code 
for conductors larger than No. 8; stranded conductors 
are required for No. 6 size and above. 

Each motor circuit was supplied with a fused safety- 
type switch, and each switch was tapped into a junction 
or splice box on the feeder conduit, as shown in the dia- 
gram. The size of wire and conduit used in the junction- 
box connections are shown in the figure. The wire size 
is made to conform with the Code, which states that 
automatic overload protective devices may be omitted at 
the point where conductors carrying the current of only 
one motor are connected to the mains, provided their car- 
rying capacity is at least one-third that of the mains, if 
the length of the conductors between the mains and the 
motor protective devices is not greater than 25 ft. and 
they are suitably protected from mechanical injury. The 
custom of running the feeder through the side top knock- 
outs of the switchbox should be discouraged, as this 
makes it difficult to remove a switch for repairs. With 
a short conduit line into the top of the switch the hot 
lead terminals may be taped up and any switch changed in 
a few minutes. The inclosed starting box for each motor 
circuit was located directly under the safety switch and 
the motor leads were run in individual conduits to the 
motors, which were fairly closely grouped in the small 
mill building. The sizes of switches and circuits selected 


are given in Table IT. 
The National Electric Code specifies that fuses for 
continuous rated motors above two horsepower should be 
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125 per cent of the nameplate rating. These fuses can be 
used on wire having a carrying capacity of 110 per cent 


of the nameplate rating of the motor. For the first motor 
in Table II the full-load current is 96 amperes; 125 per 
cent of this is 120 amperes. The standard switch for a 
120-ampere fuse is a 200-ampere, and any fuse from 101 
to 200 amperes may be used in the fuse clips. In this 
case 120-ampere fuses were used. To allow the use of 
these fuses a wire of a capacity equal to 96 + 10 = 106 
amperes should be used. Reference to the wire table will 
show that the nearest size rubber-insulated conductor for 
this current is a No. 1. The field current of the motors 
is small, but the wire required for this circuit is a No. 14, 
because the Code specifies it as the minimum size to be 
used. Section 503 of the Code gives the size of conduit 
for a given number and size of wire, and the conduit 
sizes in the right-hand column of the table were taken 
trom Code recommendations. The switch, fuse, wire and 
conduit sizes for the other motors were selected in the 
same way as explained for the 25-hp. machine. 





Test Board Checks Fuses 
and Lamps Easily 
By A. J. ZIMMERMAN 


EST boards have been made in a multiplicity of 
forms, but the one shown in the figure I have found 

to be very convenient to have on a work bench, for test- 
ing lamps, fuses and small motors. The equipment is 
mounted on a piece of 14-in. marble. At one end is a 
receptacle for an incandescent lamp. This lamp is in 
series with the line which connects to two brass strips B. 
Two test leads with clips are connected to the brass strips. 
Lamps and fuses are tested by placing them between 


To 110- volt 
circuit 











“Spring used as 
a switch 











Layout of testing block 


the brass strips at 4. Cartridge fuses are tested by plac- 
ing them across the strips at B or between the clips on 
the test lead. For testing small motors at full voltage, 
the lamp is replaced by a fuse. When this is done, care 
must be exercised not to short-circuit the brass strips, or 
the fuse will be blown. 

As a means of quickly checking the test lamp to make 
sure it is in good condition before making a test, I have 
connected a piece of spring brass to one end of one of 
the strips B as shown. By pressing the free end of this 
spring down, the two test bars are bridged and the lamp 
is connected directly across the line. 
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Make Complete 
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Fig. 1—Control panels for a modern paper machine 


ODERN paper machines have a direct-current 

motor to drive each section. The motor controls 

are so interconnected that the relative speeds of 
the sections of the machine are maintained to give the 
proper tension in the paper. The speed.of the machine as 
a whole can be adjusted over wide As each 
machine may be made of eight or more sections requir- 
ing several hundred horsepower of motor capacity, and, 
where the source of power is alternating current, a 
motor-generator set is also required, the control for the 
power equipment becomes quite extensive. This control 
may be arranged in a complete switchboard. 

The use of control panels to make up complete switch- 
board units is illustrated 1 and 2, which show 
the control panels for a paper machine drive at the plant 
of the Great Northern Paper Company, Millinocket, Me. 


ranges. 


Figs. 


Each section of this switchboard might have been ob- 
tained from the manufacturer as a separate panel to be 
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arranged in a single group 
mounted whenever and wherever desired. Reading from 
left to right, in Fig. 1, the panels are for: Main gen- 
erator control; control for suction couch; control for 
first press; control for second press; control for third 
control for first drier section; control for second 
drier section; control for calender; control for reel; and 
control for rewinder. 

All these panels are for full-automatic operation with- 
definite time acceleration and are wired for push-button 
control. All panels have compound bases mounted on 
angle-iron supports 90 in. high. The equipment is used 
with a Rice, Barton & Fales paper. machine, which is 
driven by motors aggregating 735 hp. at normal ratings. 

This system not only simplifies the transmission of 
power to the various sections of the machine, but also 
permits extremely accurate control. Some of the im- 
portant advantages of this system of paper-machine 
drive and control include a large reduction in power 
over that required by the older 
methods ; it allows an increase in 
the speed of the machine, since 
the speed regulation is so accu- 
rate the danger of breaking the 
paper is greatly minimized; and 
the cost of maintenance is re- 
duced owing to the elimination 
of belts, gearing, clutches and 
shafting. 


press ,; 


Fig. 2—Rear view, showing the 
wiring and control apparatus on the 
back of the ten-panel control board, 
Fig. 1. From this board a total 
normal rating of 735 hp. of motors 
is controlled. These panels are for 
the control of the main generator, 
the suction couch, three press and 
wo drier sections, a calender, a reel 
and a rewinder 


Photos by Courtesy of the General Electric Co. 
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DEAS FROM PRACTICAL MEN 






For the exchange of practical information and ingenious expedients 


in operation and maintenance of plant and equipment 





High Resistance Caused 
Armature to Heat 


NE OF the bearings on a 140-kw. 110-volt direct- 

current generator burned out and allowed the arma- 
ture to rub on the polepieces. As the winding was on the 
surface of the core, it.was seriously damaged and had to 
be renewed. The winding consisted of square copper 
bars with involute end connectors. For the new winding 
the copper bars for the conductors were available in 


Voltmeter Ammeter 
































































Water rheastat 



































Storage batter. y 


Method used when measuring the resistance 
of the armature 


stock, but the involute end connectors had to be made 
from strip copper. After rewinding, the armature was 
tested and everything was apparently in good condition. 

When the machine was put into service, it operated at 
an excessive temperature when loaded. Another test 
of the winding failed to show any short circuits or other 
faults. It was then thought that the trouble was due to 
unbalanced voltages in the winding causing circulating 
currents to flow through the coils. To check this condi- 
tion, two slip rings were placed on the shaft at the 
armature, the winding was opened up at one point and 
connected to the slip rings. An alternating-current 
ammeter was connected to the rings by two brushes. 
This arrangement placed the ammeter in series with all 
the coils on the armature. When the machine was 
started, any unbalance of the voltage would cause a cur- 
rent to flow through the ammeter. This test failed to 
show any electrical unbalance in the armature winding. 

The resistance of the winding was then considered as 
a possible source of heating, and it was decided to 
measure the resistance. A 24-volt storage battery was 
available to supply current to the winding to obtain cur- 
rent and voltage reading for calculating the resistance. 
As no low-reading voltmeter was at hand, it was ar- 
ranged to supply current into the back end of the winding 
so as to have all the coils in series. The battery was 
connected in series with the winding at the point where 
it had been previously opened, and the voltmeter and 
ammeter connected as shown in the figure. The current 
was adjusted to 50 amperes, at which value the voltmeter 
indicated about 10 volts. This. indicated a winding re- 
sistance of 10 + 50 = 0.2 ohm, which was about four 
times what it was calculated to be. 
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An examination of the winding revealed the causes of 
the heating to be in the end connections, which were 


made of sheet copper. These were only about one-half 
the cross-section they should be. Furthermore, they 
were connected to the bars forming the winding, by cut- 
ting a slot in the end of the bars and soldering the 
connectors into the slot. New connections, twice the 
cross-section of the first ones, were made and these were 
provided with terminals that fitted around the ends of 
the armature conductors. This arrangement gave twice 
the contact area of the first method used. After the 
winding, the machine went into service without any fur- 
ther trouble. GEORGE RICHTER. 

Moscow, U.S.S.R. 


Improved Felt Retainer for 
Roller Bearings 


NXT OT infrequently, the simplest way of making cer- 
4 N tain pieces of equipment, from the viewpoint of 
manufacture, is not always the best from the viewpoint 
of operation or maintenance in the field. Figs. 1 and 2 
show two types of felt retainers for roller bearings. Fig. 
2 shows the more common way of holding the felt ring 
at the end of the bearing, a felt ring being simply in- 
serted in a groove in the bearing end. 

The retainer shown in Fig. 1 is a more practical way 
of holding the ring. It is made in two pieces consisting 
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Figs. 1 and 2—Types of felt ring retainers 


of a steel plate nearest the housing and a cast-iron plate 
bolted directly up against it. One of the important ad- 
vantages of the method shown in Fig. 1 over that in Fig. 
2, is that the felt is readily replaced without dismantling 
the bearing. With the construction shown in Fig. 1 the 
only thing necessary, when renewing the felt ring, is to 
loosen the bolts and push the cast-iron plates to one side, 
remove the old felt ring and insert a new one. It will 
be apparent that this can be readily done without remov- 
ing the housing from the shaft as is necessary with the 
methods shown in Fig. 2. B. W. BRoNNER. 
Auburn, Mass. 
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Fig. 1—How the brickwork was supported while the 
upper lintel was being put in place 


Installing a New Flue in an Old Stack 


N CONNECTION with installing stokers under 

boilers in an old plant, it became necessary to provide 
additional flue area for the increased capacity required 
by the stokers. The old flues had passed out through 
the wall down into an underground passageway and into 
the base of a brick stack which was about 9 ft. in 
diameter and 125 ft. high. The old flues were so con- 
tracted in area and had so many turns that there was 
a big loss in draft between the stack and boiler con- 
nections. 

A new. flue was designed to come out of the top of 
the boilers and pass directly into the stack. The stack 
had been built about twenty years previous, and there 
were no drawings or data available as to the details of 
construction, but we assumed that it was built in the 
usual manner with an inside lining independent of the 
outside wall, which proved correct. The brickwork was 
cracked and the lower part, which was about 15 ft. 
square, had been tied together by a pair of channel irons 
on each side, pulled together by tierods and turnbuckles. 
The new flue was to be 54 ft. wide by 13 ft. deep. 

As the opening for installing the new lintels to sup- 
port the brickwork above this opening would be 
equivalent to nearly one-half the width of the stack, 
it was not considered safe to cut out the brickwork 
without providing some means of supporting it. Also, 
as the stack was being used to maximum practical 
capacity, it would be impossible to cut any extensive 
opening into the inner flue without destroying the draft. 
We therefore made up two pairs of 12-in. I-beams about 
4 ft. long bolted together with pipe separators and the 
two pairs of beams fastened together by two pieces of 
[-beams about 16 in. long so as to provide an opening 
through which the lintels could be inserted. 

An opening was cut in the center of the stack and 
these I-beams were put through the opening, projecting 
through the inner section of the chimney so as to sup- 
port the inner lining. The beams were thoroughly 
wedged into place and after the brickwork was set an 
open‘ng about 8 ft. long was cut across the stack and 
12-in. beams to form the lintel of the new opening were 
put into place and the ends properly wedged up on iron 
plates. 
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After this was done, the brickwork of the outside 
portion of the stack was taken out, the lower I-beams 
with the vertical pieces were removed, leaving the upper 
pair of beams bricked in above the lintel to form a sup- 
port for the damper. After the opening had been cut 
to size, a section of the new flue, including the main 
damper, was installed in place, projecting through to 
the inner lining of the chimney, which had not been 
touched. The main damper was hung and was sup- 
ported by three 4-in. diameter iron rings, these rings 
being supported by an eyebolt, which projected through 
a plate on the top of the pair of I-beams. By means. of 
nuts and check nuts the damper could be raised so as 
to swing clear, the bottom being provided with a short 
shaft extending through a thimble in the bottom of the 
flue to act as a guide only. 

After this work was done, a start was made to tear 
out the inner lining of the stack. Half of this was 
done at a time, and as the bricks were torn out from 
the bottom, the opening was boarded up, there not being 
sufficient heat to burn the wood at once. In this way 
the entire opening was cut through, being protected by 
boards until it was all done, and we never had a free 
opening into the stack more than three square feet in 
area, which did not cause serious trouble with the draft. 

As the work progressed, the rest of the flue was bolted 
to the angle irons provided on the first section, and the 
entire system completed ready for service. When this 
work was all done, on a Sunday, when the load was 
light, the boards were knocked into the bottom of the 
stack and the main damper closed. Later, the system 
was put into service and we found that the loss in draft 
had been reduced over 50 per cent even with the in- 
creased capacity. The old flue opening was sub- 
sequently bricked up after a clean-out door had been 
installed, and the stack has been in successful service 
ever since. CHarLes H. BIGELow. 


Plainfield, N. J. 


Fig. 2—Damper in position in the new duct opening 











OMMENTS FROM READERS 






In which those who agree and those who disagree, with either authors or 


editors, are afforded an opportunity to express their views 





Machinery and the Man 


HAVE read with much interest the editorials, “Let 

the Machine Do It,” in the April 10 issue, and “How 
About the Man,” in the May 1 issue, and Mr. Reiter’s 
letter in the same number. The installation of motorized 
machines means the displacing of manual labor, and 
doubtless this causes considerable inconvenience in many 
individual cases. I have first-hand information concern- 
ing one plant where the number of employees was re- 
duced over a term of years from 1,000 to 250 and the 
output of the manufactured product was increased enor- 
mously, with resulting benefit in greater profits for the 
manufacturer and lower prices to the purchaser. 

This was accomplished mainly by the use of motorized 
material-handling devices and substituting machine op- 
erations for manual labor. Where did the 750 displaced 
employees go? In addition to getting employment in 
filling stations, barber shops and similar places, as sug- 
gested by your second editorial, I believe the situation 
was helped out by the number of new industries that 
are being created. There is no limit to what a man 
wants. Witness the automobile and the radio. Every- 
body wants one, and now the airplane is getting more 
and more common. Mr. Reiter's figures quoted from 
Worlds Work show a decrease of only 85 per cent in the 
total number of workers from 1919 to 1925. If it were 
not for the fact that the newer industries are continually 
absorbing the workers displaced by machinery in the 
older industries, I am sure this percentage would be 
much greater. As long as people continue to want new 
and better things like automobiles, radios and_ flying 
machines, just so long will new industries be established 
to help absorb the workers displaced by machines in the 
older industries. R. F. Rocers. 

Boston, Mass. 

* * * x 


Synchronous Motor Replaces 
Slip-Ring Type 
N ARTICLE by K. B. Spear in the May 15 issue, 


on “Dynamic Braking of Synchronous Motors,” 
well describes the advantages of these motors for quick 
stopping. The author, however, should have gone fur- 
ther and explained the advantage they have in improving 
the power factor of the electrical system, especially when 
running at less than full load. 

We have a 200-hp. motor of this type, rated at 0.80 
leading power factor, which has 90.7 per cent efficiency 
at full load and 87.2 at half-load. This motor was in- 
stalled to replace a 100-hp. slip-ring motor driving two 
rubber mills. The new motor is at present driving two 
larger mills and has sufficient capacity to handle a third. 
It gives smoother and quicker emergency stopping than 
we get on a 250-hp. slip-ring motor driving another line 
of mills in the same building. 

The power factor of the power system has been raised 
from 65 per cent lagging to 88 per cent lagging, which 
saves enough on our power bill to pay for the motor in 
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about one year. We are given a reduction on the demand 
charge from the power company in proportion as the 
power factor increases. After about ten months’ opera- 
tion of this equipment we are well satisfied that syn- 
chronous motors with dynamic braking have helped 
materially in reducing the power bills, and that they give 
practically trouble-free operation. 

I might add that the first cost of the synchronous 
motor was lower than for a slip-ring motor and magnetic 
clutch and brake. 

The old drawback of synchronous motors—low start- 
ing torque—seems to have been overcome with the new 
types, as we get almost as good starts with no greater 
starting current than with a slip-ring motor. Should it 
happen, however, that the motor is stopped with the mills 
loaded, it may not be able to start. By using the revers- 
ing switch and backing the rubber out of the rolls, we 
have had no further difficulty in starting. 

J. J. Wynuorr, Chief Electrician, 
Chicago Rubber Clothing Co. 





Racine, Wis. 


* * * * 


Is Spare Equipment VW orth the Cost 


HE editorial in the May 1 issue, “Is Spare Equip- 

ment Worth ‘the Cost,” opens a subject for con- 
sideration that has in many cases been given far too 
little thought. I believe it is fair to assume that in 50 
per cent of the industrial plants having an installed 
capacity of 1,000 kw. or over, at least 25 per cent of 
the fixed charge and operating labor are due to spare 
equipment. In fact, it will be found that the capacity 
factor in these plants is about 0.6 for 3,000 hours of 
the calendar year. For the remaining 4,760 hours the 
capacity factor will be from 0.2 to 0.3 and in some 
cases lower than this. This calls for an investment out 
of proportion to the productive service rendered by these 
plants and of course makes it impossible to show a high 
dollar efficiency. 

In the period when a power plant was a necessity to 
every manufacturing establishment, regardless of cost, 
this problem did not come in for any great amount of 
interest, and the lack of study evidenced by modern prac- 
tice is no doubt a “hangover” from that day. An exami- 
nation of the reasons advanced for the spare equipment 
investment and continuous service required are pertinent : 

First, there is the attitude on the part of production 
men that the power plant must stand ready at all times 
to deliver all the power and all the steam for process 
that they can conceivably require, at a moment’s notice. 
When production men learn that a power plant is entitled 
to some time to prepare for a large change in load just 
as a manufacturing department requires time to tool up 
for a change of product, the cost of this kind of stand-by 
service will be reduced. 

Another factor is a large investment for 24-hour serv- 
ice, when the service could be adequately supplied for 14 
out of every 24 hours by equipment costing only a small 
part of that required for all-day service. The whole 
investment could be reduced on the order of one-third by 


POWER—June 12, 1928 








an interconnection of power stations, which would great- 
ly reduce operating costs. 

Night operation of the power plant is frequent for 
such services as light and power for overtime work, 
lights and elevator service for watchmen, and stand-by 
service for fire-fighting equipment. Where the service 
is required for power and light only, the obvious remedy 
is a public-utility connection, but in far too many cases 
the demand charge for such a connection is out of all 
proportion to the service rendered. The idea of paying 
the charge for a 1,000-kw. demand in order to obtain 100 
kw. off-load service, 200 kw. fire-fighting service and 
1,000-kw. emergency breakdown service, does not “set 
well” with the average management. 

Where steam for heat and process is required, the 
public utility is not at present able to supply this, save in 
exceptional cases, at a figure worthy of consideration. 

The obvious answer appears to be the interconnection 
of industrial plants for both steam and power service. 
There are a surprising number of cases in our industrial 
centers where one base-load industrial plant and several 
smaller peak-load plants could easily be interconnected. 
The saving in operating cost alone by the smaller plants 
during light-load periods would easily pay a fair return 
to the base-load plant. There is no doubt that spare 
equipment for emergency service and operation during 
light-load periods are the most serious factors the indus- 
trial plant has to contend with today. 


Detroit, Mich. L. A. PIERSON. 


* * X* * 


Hazards in Coal and Ash Handling 


N THESE days of strenuous efforts toward combus- 

tion efficiencies both with stoker firing and powdered- 
coal burning it is timely indeed to give some attention to 
the problems of coal and ash handling. The article by 
IX. Rankin, in the May issue, as to the hazards incident 
to this work appears to be an interesting step in that 
direction. 

Aside from the harmful fumes existing in poorly de- 
signed and ventilated ash basements and tunnels, his 
concern seems to center around the dangers due to the 
necessity of disengaging inactive coal and ash in track 
hoppers, coal bunkers, ash hoppers and ash tanks during 
the operation of the respective conveying apparatus, or 
even when the latter is not in use, but the possible ava- 
lanching of the material constitutes a menace to the men 
occupied with disengaging or trimming within these 
containers. 

The regrettable accidents referred to by Mr. Rankin 
are typical and not at all exceptional. There are cases 
on record where men were trying to reclaim idle coal in 
some large overhead bunkers and were smothered to 
death by a sudden avalanche. In view of the fact that 
some designers are fully ignoring the “discharge effi- 
ciency” of these bunkers, as long as the cubical contents 
are there, and that: particularly high volatile coals should 
not be permitted to remain idle, it is surprising that more 
accidents have not become known on this score. 

The root of the trouble, in my opinion, lies in the 
design of the various bunkers, hoppers and tanks. There 
should be no need to enter any of these containers to free 
the material, even in freezing weather. 

Of first importance in the design of any of these con- 
tainers is the exclusion of acute corners in the vertical 
body and of sharp valley angles in the hopper bottom, 
as these are bound to retain some of the material. 
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Calculations as to angles of repose often become useless, 
as the vertical component of the forces within the con- 
tainer increases and when the contents are wet or even 
moist. Furthermore, in case of run-of-mine bituminous 
coal and of ashes the intermixture of fines with lumps or 
clinkers creates a much more difficult condition—friction 
over practically the entire surface of the contents—than 
in case of uniformly sized anthracite to the detriment 
of free flow and to the theory of assumed repose. 

Even in cylindrical containers, which are devoid of 
corners, arching and packing are usual as the material 
reaches the contracted area at the bottom. Breaking 
down such an arch through the discharge gate at the 
bottom with a rod or bar has caused accidents in the past 
and will do so in the future, unless an effective agitator 
shaft or the like be used from a safe position for the 
operator. Conveniently located access-doors or poke- 
holes are also helpful to some extent. 

Whether the hot ashes are quenched for the benefit of 
the mechanical conveyor, or whether the condensation of 
the steam from a steam-jet conveyor moistens them, 
provision should be made for effectively thawing out 
ash tanks, and then with the assistance of agitators 
inducing a flow without the necessity of entering them. 
Perforated steam coils within the tank are ineffective 
and so is the steam jacketing of the hopper bottom. By 
far the most logical method is to inject steam at the dis- 
charge gate at the time the ash is to be discharged, so 
that there will be no time for the condensate to freeze. 

The suggestions offered herein have been applied in a 
number of cases and have successfully eliminated such 
hazards as Mr. Rankin refers to. 

EUGENE Haun, Chief Engineer, 

Philadelphia, Pa. Hahn Engineering Company. 


* * * + 


Post-College Training for Engineers 


HE points brought out in the editorial on “Post- 

College Training for Engineers,” which appeared in 
the Dec. 20, 1927, issue have come to my mind frequently 
since that time. This subject is both broad and important. 
In the past it has been left to the individual to add to 
his knowledge through his personal effort, through ex- 
perience in his profession, through contact with other 
engineers, membership in engineering societies, and 
reading of periodicals. 

His personal efforts are essential if he is to improve 
as he should, year after year. No matter how available 
may be sources of authentic information, they are useless 
without his effort to assimilate. His college training has 
been largely for the development of this power of as- 
similation, and the power to collect knowledge in the 
form of authoritative books and data and to utilize it 
correctly. 

Experience in his profession may add to his education 
or not, and generally adds much, but not always in the 
way desired. After college the man may not be able to 
find the kind of an opening for which he has prepared 
himself. If post-college development is guided only by 
chance environment, he may never find his way into the 
exact field for which he has prepared himself in his 
engineering studies. 

Contact with other engineers is a most important means 
of self-education, but has its limitations. Men wish to 
relax when they meet outside of business, and are much 
more likely to talk of sports and politics than of the 
intricate details of engineering problems. Then, again, 
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at this time of life the family demands an increasing 
proportion of a man’s spare time, quite rightfully. The 
secrets of industry must be respected. Furthermore, it is 
not always possible to fall into the exact circle of men 
that one would wish. 

Engineering societies offer a notable opportunity for 
mutual contact between engineers and are of prime im- 
portance in keeping an engineer up to date in his line, 
and in some cases this means of extending education is 
most effective. The publications of the society may give 
just what the individual needs to round out what he has 
learned and hopes to use. But the experience of many 
is that there is much for which he has no immediate 
use, and still he may some time need it, and the question 
comes, How can these data be made available when 
needed ? 

The reading of engineering periodicals, selected to fit 
the needs of the individual, is probably the most effective 
single means of extending an engineer’s higher education. 
True, it is subject to the failings of the publications of 
engineering societies, that subject matter is diversified 
and only to a small extent fits the exact desires of each 
individual. But modern periodicals on engineering sub- 
jects are thorough in their treatment of their respective 
fields, and they are full of the latest information. Their 
field of usefulness cannot be replaced by any other 
agency. 

With these means of extending education at hand, not 
forgetting public and engineering libraries and the book 
publishers, is there anything more that could be desired? 
To my mind, there is still something that might add 
materially, both to the amount of valuable information 
and to its availability or usefulness. 

One great benefit of an education is to teach where to 
find information and how to use it. No engineer can 
carry all needed information in his head. So it becomes 
important that he be able to classify his data, and keep 
them so filed that he can always find what he wants. 

The Dewey Decimal System, used almost universally 
in libraries, has much to commend it in arranging col- 
lected data, but it may be found that parts of this system 
have not been worked out in sufficient detail to serve 
certain purposes. This system should be extended, by 
representative engineering societies, to cover all necessary 
details of their respective subjects, thus completing this 
valuable tool. 

Next, supposing this system to have been sufficiently 
developed, each subject of interest to a given engineering 
society will fit under a classification number. Papers 
read before the society may now be printed in booklet 
or pamphlet form and marked on the cover with the 
classification number. The member filing these accord- 
ing to the number, will then automatically place each 
paper with others dealing with the same subject. 

This is only a beginning. A university service mignt 
be established whereby the new developments with re- 
spect to the various courses might be presented in 
pamphlet form, each given its classification number, so 
that the past student is kept posted with the latest infor- 
mation. This, of course, would cost something. 

Would it not be possible to print engineering books 
with the proper classification number on the back? 
Articles of such a nature as to be of permanent value 
might also be printed in engineering magazines with the 
proper index number above the title. 

I speak from experience when I say that it is no small 
task to gather all the data that are needed in a special 
line and keep them filed and indexed so that they are 
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useful. Life is brief, at best, and much has to be done 


besides keeping up files. Now, why not put this on a 
manufacturing basis, and let the classification be done 
at the source, so that the time of each man may be 
conserved in deciding where it should go? 

Is there not a fertile field for the improvement of 
methods of presenting engineering data through stand- 
ardization? This subject has many angles, but it appears 
that the most important angle is that of the user of the 
data, who must find a way to preserve them for the 
moment when they are required, or otherwise lose nearly 


all of their value. Tuomas M. Gunn. 
Brooklyn, N. Y. 


SEES aan 


AN SWERS to “What Do You Know” 


The questions are on page 1050 


Ans. 1—The solubility of calcium carbonate in water 
decreases as the temperature is increased, consequently 
at the higher pressure more of the salt will be precipitated 
as scale. 

Ans. 2—It is a receptacle attached to a condenser or an 
integral part of the latter, into which the water resulting 
from the condensation of the steam entering the con- 
denser, passes, to be later withdrawn as boiler feed. 


Ans. 3—At a given rate of coal consumption the flue- 
gas temperature will decrease at an increase in COs. 
Knowing the coal fired and the flue-gas temperature, the 
relative CO, as compared to the per cent obtained during 
the test can be ascertained. 


Ans. 4—In a uniflow, as in case of all engines, the 
steam pressure on the piston becomes zero at the point 
when the expansion pressure in one cylinder end equals 
the compression pressure in the other end. 


Ans. 5—The losses will range from 0.3 to 2 per cent. 
being greatest in an unlagged cylinder. 


Ans. 6—The oil engine, the increase being 400 per cent 


Ans. 7—The two halves of the bearing must be tightly 
fastened to the rod. Fine threads are used on the bolt 
for the reason that for a given force exerted on the 
wrench for a given distance, the pressure between the 
bearing parts will be the greater with the finer thread. 
If the force pressing the parts together be called N and 
the force at the wrench end F, the length of the wrench 
R and the lead of the screw—that is, the reciprocal of 
the number of threads per inch—be called P, then 


N _ 2xR 
yr é6F* 
or the greater the number of threads the greater is N. 
Ans. 8—If the water was at 60 deg. F., the pressures 
in the two boilers would be the same, but as the water is 
180 deg. F. the weight of water per foot of head is less; 
the steam boiler would be under the greater pressure. 


Ans. 9—Most belt men have the lap made so that the 
thin edge next to the pulley points away from the direc- 
tion of belt travel, but the largest user of belts in this 
country reverses this practice. The argument is that if 
the outside lap is toward the direction of travel, the air 
friction will cause the top to curl and so loosen the lap. 


Ans. 10—This gas is obtained from natural gas com- 
ing from the northwest Texas fields. The natural gas, 
which is piped to Fort Worth and Dallas for heating 
purposes, is put through a compression plant, where, by 
compression and cooling, the helium content is recovered. 
It is both light and inert. 
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LANT EQUIPMENT NEWS 


New and improved equipment in power and industrial plant fields, 


and new applications of existing equipment 





Buffalo Class “CH” Pump 


HE Buffalo Steam Pump Com- 
pany, Buffalo, N. Y., has recently 
added to its line of centrifugal pumps 
the class “CH” pump illustrated. 
According to the manufacturer the 
pump has been brought out to meet 





Direct-connected class “CH” Pump 


the demand for a moderately priced 
high-efficiency unit. 

The pump is of the single-stage, 
single-suction type and is made in a 
number of sizes with capacities from 
10 to 225 gal. a minute with a total 
head of 100 feet. 

The pump casing is of cast iron 
and is so bolted to the bearing stand 
that the discharge may be taken off 
at any of eight different positions. 
The suction and discharge openings 
are taped on the No. 24, and smaller 
pumps and flanged on the No. 3 
pumps and larger sizes. The im- 
peller is of cast iron and of the 
open type. The shaft is of high-car- 
hon steel and is carried in two bear- 
ings, the one next to the coupling 
being a ring-oiled one-piece bronze 
bearing and the one next to the pump 
casing a long bronze sleeve pressed 
into the bearing stand and grease 
lubricated. To take care of end 
thrust, a set collar is located inside 
the ring-oiled bearing housing. 

In the direct-connected units the 
pump is connected to the motor by 
means of a specially designed com- 
bined pulley, pin and rubber bushing 
type coupling. The pulley is of the 
standard cast-iron crown-faced type, 
and for belt driven pumps the pulley 
half only of the coupling is furnished. 

Pumps with bronze or inclosed- 
type impeller and monel-metal shaft 
can be furnished on special order. 
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Penberthy Electric 
Sump Pump 


HE Penberthy Injector Com- 

pany, Detroit, Mich., has recently 
added to its line of products the auto- 
matic electric sump pump shown in 
the illustration. 

As will be apparent from the 
illustration, the pump is of the 
self-contained, self-supporting type, 
designed for placing directly on the 























Typical installation of pump 


bottom of a sump or well without the 
use of a supporting cover to fit the 
various sizes of sump casings or well 
forms. 

The motor is fitted with ball bear- 
ings and is coupled to the impeller 
shaft by a flexible coupling, the shaft 
itself being supported at the top by a 
ball bearing. 

The control for the pump consists 
of a float A, switch control arm B 
and a simple mercury type switch C. 
The float is made to slide freely on 
the supporting column PD, which car- 
ries the pump bearings and incloses 
the impeller shaft. The adjustable 


bronze ring E governs the water hea] 
at which the pump starts. 

The pump is of the balanced, open- 
impeller type and is provided with a 
large-area strainer directly above it. 
With the strainer in this position the 
inlet to the pump is well above the 
possible sediment deposit at the bot- 
tom, and as the lower position of the 
float is definitely fixed above the 
strainer, the pump is always primed. 

The pumps are made in j- and 
l-in. discharge pipe sizes and for 
discharge heads up to 20 feet. 





Coppus Manhole Blower 
N THE Feb. 28 issue brief men- 


tion was made of the manhole 
blower brought out by the Coppus 
Engineering Corporation, Worcester, 
Mass. This blower is an adaptation 
of the “Coppus Heat Killer,” which 
was announced by this company about 
a year ago and which is designed for 
protecting workers in power plants, 
steel mills, foundries and _ other 
plants where excessive heat is en- 
countered. 

The illustration shows the ‘Heat 
Killer” converted to a manhole 














J 





Blower mounted in boiler manhole 


blower. The unit is fitted with a spe- 
cial manhead and yoke by which it is 
readily attached to the boiler man- 
hole. The universal motor used to 
drive the blower can be used with 
direct or alternating current of any 
frequency, and 110 or 220 volts. The 
total weight of the unit manhead and 
voke included, is 65 pounds. 
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Exterior of.explosion-proof motor 


Motors for Use in 
Explosive Atmospheres 


LINE of both alternating- and 

direct-current motors, built for 
application where explosive gases, 
fumes or dust are present, is an- 
nounced by the General Electric 
Company. These motors have been 
approved, as a result of tests, by the 
Underwriters’ Laboratories for op- 
eration under such conditions. The 
announcement of the complete line 
marks the culmination of several 
years of successful application in in- 
dividual sizes and rating. 

The object of the special construc- 
tion is to reduce the danger that heat, 
generated inside the apparatus from 
any cause whatever, will be trans- 
mitted to the outside in such intensity 
as to ignite gases surrounding the 
equipment. As shown in the figure, 
a two-piece cast-iron exterior is pro- 
vided, heavy enough to withstand the 
pressures of an internal explosion 
and with flanged joints sufficiently 
wide to cool the flame of any such 
explosion. No gaskets are used, as 
it is not intended that the motors 
should be gas-tight. 

The internal mechanical and elec- 
trical features follow the design of 
standard General Electric alternating- 
current and direct-current motors. 
The electrical characteristics are pri- 
marily the same as those of standard 
totally inclosed motors. The alter- 
nating-current motors are available 
in single-phase ratings up to three 
horsepower and in polyphase ratings 
up to fifteen horsepower, at standard 
voltages and the more popular speeds. 
The direct-current motors may be 
either shunt- or compound-wound 
types with the horsepower ratings 
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from three-eighths to five at the 
standard speeds and voltages. 

All these motors, either alternating- 
or direct-current types, are designed 
to operate within a temperature rise 
of 55 deg. C., the standard for 


inclosed motors. 





Milburn Type T-1 Torch 
with Adjustable Tip 


COMBINED cutting and weld- 

ing torch known as type T-1, in 
which the change from one to the 
other is readily made by merely turn- 
ing the tip, has been introduced by 
the Alexander Milburn Company, 
1416-1428 West Baltimore Street, 
Baltimore, Md. 

With the tip in one position the 
gases are passed through the pre- 
heating gas passages, while the high- 
pressure oxygen is carried through 
the center hole for cutting. In the 
next position, made by a quarter-turn 
of the tip, the cutting oxygen is cut 
off and the welding gases are con- 
veyed through the central passage of 
the cutting tip, giving a welding 
flame. 

In the new torch the principle of 
supermixing used on other torches 
made by this company has_ been 
retained. The torch head, valves, 


base and other parts are of bronze 
forgings, and the seamless high- 
pressure tube is specially drawn with 
triple-thick walls and is of nickeled 
silver. It is pointed out by the 
manufacturers that the type of tip 
used, is serviceable as a welding tip 
even after it has outlived its useful- 


ness as a cutting tip. 
—_q———. 


Crosby Screwed-End-Tube 


Pressure Gage 
ye THE double-tube pressure gage 
for high pressures and tempera- 
tures brought out by the Crosby 
Steam Gage & Valve Company, Bos- 





Steam gage with screwed-end tube 
connections 


ton, Mass., screwed connections are 
used at the tube ends, as at A and B 
in the illustration, instead of being 
soldered or brazed, as is the usual 
practice. 

The tubes are made of a special 
bronze and are machine turned, not 
drawn, then formed to the required 
shape. The complete moving mech- 
anism is independent of the case, it 
being supported from the connection 
casting C which is fastened to the 
case only at the bottom. The gages 
are being made in sizes from 6- to 
16-in. and for pressures from 100 
to 1,000 pounds. 
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Combined cutting and welding torch with nozzles 
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A.C.C.O. Electric 


Elevator Door Operator 
N ELECTRIC operator for ele- 


vator doors has been placed on 
the market by the Automatic Con- 
trol Corporation, Detroit, Mich., a 
subsidiary of the Riley Stoker Cor- 
poration, Worcester, Mass. In the 
figure this equipment is shown in- 
stalled for operating vertical sliding 
doors. One operator is placed on 
each set of landing doors. To work 
the car gate an operator can be 
mounted on the car crosshead. 

The device consists of a totally 
inclosed worm gear W directly con- 
nected to a motor M. On the worm 
gear shaft is an arm that connects to 
the door-operating mechanism by rod 
R, the doors being connected to the 
operator by sprockets and chains. 
Limit switches are provided to stop 
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are partly closed and the operator 
wishes to open them again, pressing 
the open button will reverse their 
motion. 

The operation can be made auto- 
matic, so that when the car comes 
within ten inches of the floor and the 
car switch is centered, the doors will 
open. Through a master interlock 
the car can be moved within this 
ten-inch zone. On _ micro-leveling 
elevators the electric operator auto- 
matically opens the doors when the 
elevator is in the micro zone. 

On some installations where there 
are both front and rear landing doors 
on the hoistway, selective operation 
can be obtained for either the front 
or the rear door or both at the same 
time. 

The electric operator is so designed 
that it imparts harmonic motion to 
the doors. This means that the doors 


Operator installed on vertical moving elevator doors 


the motor at the open and closed posi- 
tions of the doors. A brake prevents 
overtravel of the motor. A _push- 
button switch, in the car or on the 
hoistway wall, starts the motor, which, 
through the worm gear, rod and chain 
connections, moves the doors to the 
open or the closed position. The 
doors are under the control of the 
operator at all times. If the doors 
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have a slow motion near the open 
and closed positions. The full speed 
of the opening and the closing op- 
erations occur at the one-half open 
or one-half closed position. This al- 
lows operating the doors at high 
speed without slamming. Only 34 
sec. are required to complete the open- 
ing or the closing operation of a ten- 
foot door. 


New Type Back-of-Board 
Switches 


HE demand for safety in switch- 
ing operations of the low-voltage 
class is met by the Westinghouse 
Electric & Manufacturing Company 
in its announcement of a new line of 





Back-of-board knife switches 
mounted on steel panel 


back-of-board knife switches. They 
are mounted on steel panels of the 
dead-front type and are particularly 
adapted for industrial control and 
central-station auxiliary equipment 
applications. 

Each switch and its operating 
mechanism is mounted on a slate base 
behind the steel panel, with only the 
operating handle passing through 
the panel, as in the figure. Complete 
accessibility of the switch and fuses 
from the front of the switchboard is 
provided by means of a fuse door. 
This is interlocked with the switch 
handle so that the switch must be 
in the full open position before 
the fuse door can be opened and 
the switch cannot be closed while the 
door is open. 

These switches are available in a 
large number of combinations. They 
are made for 250 volts direct current 
and 500 volts alternating current and 
for capacities ranging from 30 to 
800 amperes. They can be obtained 
in one,- two.- three,- or four-pole 
units, fused or unfused, and with or 
without attachments for quickly open- 
ing the circuit. 
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Pulverized Coal in 


design and wall construction. 


given below, it should be understood 

that no claim is made to complete 
comprehensiveness. Effort is made only 
to cover the equipment more extensively 
employed in America. It would be al- 
most a hopeless task to attempt to cover 
everything that had been patented or 
even that had been used commercially on 
one or two installations. This is true 
with pulverizers and water walls and 
particularly true with air-cooled walls 
and burners. The air-cooled wall situa- 
tion is so complicated this committee 
would not even attempt a classification. 
Inventing burners seems a vice to which 
every young powdered-coal engineer is 
prone to become addicted. Experienced 
equipment manufacturers number among 
their possessions literally dozens of such 
untested or half-tested patents. In 
burner design particularly, it is safest 
to demand a wealth of past experience 
on the part of the manufacturer. At 
least two or three successful installations 


I: ALL the equipment classifications 


with comparable coal and operating con- 
ditions should be the minimum require- 
ment specified by the conservative pur- 
chaser. 


PowrER CONSUMPTION AND FINENESS 


One of the general questions asked all 
the builders was: “State the kilowatt- 
hours per ton, fineness and moisture 
content with the following coals, (a) 
Pocahontas, New River or equal. (b) 
Pittsburgh or equal. (c) Illinois or 
equal. (d) Sub-bituminous. (e) Lig- 
nite.” 

Before the replies to this question are 
given, an explanatory note quite perti- 
nent to this reply as well as others fol- 
lowing, is quoted from the reply of one 
manufacturer : 


Several of the questions asked involve 
the fineness and in line with the cus- 
tomary practice this has been given in 
terms of a 200-mesh Tyler standard screen. 
We contend that pulverization should not 
be measured in terms of 200-mesh material. 












































































































































Fig. 7/—Showing design of furnace as employed at Atlas Portland 
Cement Company, Northampton, Pa. 





Stationary Railway Power Plants—u 


The first part of this report of the Subcommittee on “Coal Fired 
Plants” of the International Railway Fuel Association, which 
appeared last week, discussed broadly the advantages and limita- 
tions of pulverized coal for plants of 100 to 600 hp. This install- 
ment discusses the equipment itself, such as unit mills, furnace 
Burners, flame lengths, slagging, 
dust precipitation, safety measures and the economics of existing 
plants will be covered in the remaining sections of the report. 


Experience shows that the percentage re- 
maining on the coarser mesh screens such 
as 48-50 or 65-mesh, bears a much more 
important relation to good combustion. 
Two different coals may show a fairly 
definite similarity in the percentage through 
200-mesh, yet that remaining on the coarser 
screens may vary 100 per cent or more. 
The 100, 150, 200 and finer mesh fuel can 
be considered as material that will certainly 
be consumed thoroughly in the furnace. 
There is a doubt as to the possibility of 
thoroughly consuming the coarser particles 
before they deposit in the furnace or are 
carried into the boiler tubes. With a defi- 
nite limit placed upon the percentage of 
this coarser fuel, it is believed that much 
better combustion will result than where 
the pulverization is measured only in terms 
of finer sizes. 


The Committee endorses this sugges- 
tion. Note should also be taken of the 
fact that to date, it has not been possible 
to agree upon any generally accepted 
standard method of taking samples of 
coal from a unit mill. In making com- 
parisons, therefore, of the efficiency of 
pulverization of different mills in kilo- 
watt-hours per ton, care should be taken 
that all samples are procured by the 
same method. Although the American 
Society for Testing Materials to date 





Classification of American 
Commercial Unit 
Pulverizers 


IMPACT AND ATTRITION MILLs 
High Speed (900-1800 r.p.m.). 
Paddle Type 
Aero. 

Erie City. 

Simplex. 

Warrior. 

Swing Hammer Type 
Im 
(horizontal shaft). 
Grindle 
(vertical shaft). 
Intermediate-speed (500-700 r.p.m.) 
Elutriators. 
Strong-Scott. 

K-B (Illinois) 
Low-speed (20-35 r.p.m.) Air-swept 
tube mills. 

Single Flow. 
Kennedy Van Saun. 
Recirculating 
Bonnot. 

Hardinge. 


ATTRITION ON BuHR MILLS 
High Speed (1,200-1800 r.p.m.). 
Attrita. 

RoLtter Type, VERTICAL MILLS 
Moderate speed (100-300 r.p.m.). 
Raymond. 


Fuller or Lehigh. 
Bethlehem. 
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only offer a “Tentative” method of sam- 
pling (A.S.T.M. Serial Designation 
D-197-26-T) this Committee recom- 
mends that bidders be asked to state 
their figures from samples taken by this 
method until A.S.T.M. or others agree 
upon a better one. 

Based on 2,000 to 4,000 Ib. capacity 


develop 70 hp. total, a 400-lb. mill 114 
hp. (a 66 in.xl6 ft. boiler at 114 per 
cent of rating), a 2,000-Ib. mill, 571 hp. 
(a 350-hp. boiler at 154 per cent of rat- 
ing), etc. Present-day coal pulverizers 
operate by far the best at or near full 
load. Many require a large percentage 
of their full load power even at very 



























































Fig. 8—T ypical layout for horizontal return-tubular boiler 


‘nachines at or near their rated capacity, 
representative average conservative re- 
plies to the foregoing questions were: 
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Pocahontas, N ew 


River or equal.. 17-18 70-75 10-12 
Pittsburgh or equal 18-22 68-72 10-12 
Illinois or equal.. 20-25 65-70 12-15 
Sub-bituminous 18-22 70-75 12-18 
ce ae 16-20 70-75 26-40 


Only one contributor offers figures 
on the grinding of anthracite in unit 
mills, giving a figure for an air-swept 
mill of the ball type of 20 kw.-hr. per 
ton for the mill only. He does not give 
fan figures, which would probably bring 
this up to a total of around 30 kw.-hr. 
per ton. It is necessary to grind an- 
thracite to 85 per cent through 200- 
mesh, otherwise it is difficult to light 
off, to sustain flame propagation or to 
keep down loss of unburned combustible. 
Other contributors do not recommend 
the pulverizing of anthracite in unit 
mills on account of the high mill main- 
tenance cost and excessive power con- 
sumption to obtain the desired fineness. 

Figures of power consumption lower 
than the foregoing are given by a num- 
ber of manufacturers, while some are 
slightly higher. 


RATINGS OF SMALLEST PULVERIZERS 
BUILT 


‘One developed boiler horsepower-hour 
will require from a little over three to a 
little less than five pounds of coal, de- 
pending on the B.t.u. content of the coal 
and the efficiency with which it is 
burned. Taking a rough average as 3.5 
lb. per hp.-hr. then a 250-Ib. mill would 
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light loads. As a result, power con- 
sumption per ton on a pulverizer de- 
signed for a heavy load may be pro- 
nibitive on light loads even though the 
job of grinding done is quite satisfac- 
tory. Thus the cost of auxiliary power 
required on a small installation im- 
properly applied may more than eat up 
the expected savings. Other things being 
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Fig. 9 





Berwind White 


equal, the object is to choose that size 
machine whose maximum capacity is 
nearest to anticipated requirements. 
The following question was asked all 
the builders: “What is the maximum 
rated capacity of the smallest unit pul- 
verizer you manufacture and on what 
coal fineness and dryness is this capac- 





Furnace designed for low-volatile coal at plant of 
Mining Company 


ity based?” The replies follow in order 
of size: 


Pounds Moisture Per Cent Fineness 
Coal Content Through 200-Mesh 
per Hour of Coal 
200 7 per cent 85 
250 10-12 75-80 
per cent 
400 up to 15 80-85 
per cent 
500 up to 12 not stated 
per cent 
1000 regardless 98 per cent through 
moisture 50 mesh 
1250 various 60-80 
moistures 
1800 5 per cent 65 
2000 various 
moistures 70-80 
3000 


FuRNACE DESIGN 


Fig. 7 shows a typical vertical, water- 
tube boiler furnace installation at the 
plant of the Atlas Portland Cement 
Company, Northampton, Pa. Combus- 
tion Engineering Corporation Mills 
serve vertically fired water-cooled fur- 
naces having a slag screen at the bottom 
and burning Eastern bituminous coal. 
Plate-type air heaters recover the heat 
from the exhaust gas, which is returne:! 
to the furnace as preheated secondary 
air at the burners. 

Fig. 8 shows a typical horizontal 
return-tubular boiler installation. This 
represents a standard setting for an 84 
in.x20 ft. h.r.t. boiler as offered by the 
Fuel Efficiency Engineering Corpora- 
tion (Warrior). Several contributors 
report these small installations on as 
low as 66 in.x16 ft. boilers, showing re- 













markably high efficiencies (75 to 78 
per cent) and maximum ratings of 150 
and 200 per cent. Care must be taken 
in these small installations that small 
and inexpensive pulverizers be specified, 
otherwise high auxiliary power costs 
and fixed charges may more than eat 
up the savings calculated. 
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Fig. 9 shows a typical installation of 
a furnace fired with low-volatile Eastern 
bituminous coal of medium high-fusion 
ash. These are 5,000-sq.ft. Stirling boil- 
ers equipped with Aero pulverizers and 
air-cooled walls at the Berwind White 
Mining Company, Berwind, W. Va. 
The boilers are operating at 200 per 
cent of rating with an average effi- 
ciency of 77 per cent and coal having an 
ash fusion of 2,400 deg. F. The heat 
release is 18,000 to 20,000 B.t.u. per 
cubic foot of furnace. Note the inclined 
firing floor and rear-end ash removal. 

Fig. 10 shows typical installation ot 
furnace fired with Illinois coal. It con- 
sists of eight B. & W. boilers of 2,500 
sq.ft. each, fired by Aero pulverizers at 
the Standard Steel Car Company, Ham- 
mond, Ind. The average operating effi- 
ciency is 76 per cent, and a test efficiency 
79.2 per cent has been developed. 
Maintenance with Illinois coal approx- 
imates 3 cents per ton. 

A typical solid wall construction is 
shown in Fig. 11, consisting of a 4,500- 
lb. Riley ‘“Attrita” mill applied to a 
3,860-sq.ft. horizontal longitudinal drum 
boiler at the plant of the Larkin Com- 
pany, Buffalo, N. Y. The furnace is 
operated up to 220 per cent of rating 
using low volatile “Murray Hill” coal. 
An efficiency of 77.4 per cent at 164 per 
cent of rating has been shown on test. 
Usually, solid wall construction is con- 
fined to service requiring maximum 
ratings of 200 per cent and less in 
rather liberally designed furnaces burn- 
ing coal having ash fusions over 2,400 
deg. F. 

Air-cooled wall construction makes 
possible somewhat higher ratings in the 
same furnace than solid wall construc- 
tion and permits the use of somewhat 
lower fusion ash coals with reasonable 
excess air and maintenance. Perhaps 
their principal advantage is that they 
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furnish a source of hot air to the mill. 

Water, ash or slag screens and water- 
cooled furnace bottoms, particularly 
when combined with air-cooled vertical 
walls and vertical firing, make possible 
still higher ratings and heat releases per 





successful installation of a slag screen 
furnished by the Combustion Engineer- 
ing Corp. for 5,000-sq.ft. Heine boilers. 
Illinois low-fusion ash coal is burned. 
Fig. 13 represents a section of a typical 
water-cooled furnace wall construction 
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Fig. 11—Solid 


cubic foot of furnace volume. They also 
permit the use of still lower ash fusion 
coals with reasonable excess air and 
maintenance. They still make possible 
the hot primary air for drying from the 
hollow walls. Owing largely to the 
patent situation, these screens or fur- 
nace bottoms run rather high in price, 
ranging from $22 per square foot in- 
stalled upward, depending on tube spac- 
ing and design. Fig. 12 shows a 





Fig. 10—Installation at Standard Steel Car Company, using Illinois coal 
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wall construction at Larkin Company, Buffalo 


on a 5,110-sq.ft. Erie City three-drum 
boiler with an integral economizer. 
Water walls offered commercially on 
the American market may be divided 
into two classes: (1) The metal-faced, 
exposing either the surface of the cool- 
ing tube or an expanded metal surface 
attached thereto direct to the heat of 
the furnace; and (2) the refractory- 
faced, which interpose refractory tile as 
a screen against the more intense radiant 
heat of the flame. A classification of 
the better known water walls follows: 


(Metal block cast around re- 
fractory facing and clamped 
to tube (Bailey). 

Refractory tile laid 
tube (Seymour). 

Carborundum tile laid against 
tube (Cannon). 

Carborundum block clamped 

| to tube (Bernitz). 


(Fully exposed tube in front 
of solid wall (patents ex- 
pired). 

Tube exposed but partly em- 
bedded in refractory (pat- 
ents expired). 

Fin Wall—extended surface 
(Murray). 

Metal Block clamped to tube 


. rain 
Refractory-. canes 


Faced 


(Bailey). 
Metal Block cast to tube 
Metal Faced (Drake or Coutant). 
Metal Block sweated or 
welded to tube (Foster- 
Wheeler). 


Exposed closely spaced bifur- 
cated tube—(The Super- 
heater Co.). 

Exposed closely spaced tubes 
with hand holes eccentri- 
cally placed in header to 
permit close  spacing— 
(Walsh & Weidner). 
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Advantages claimed for all water 
cooled furnace wall construction are: 


1. Higher rates of heat liberation are 
possible. 


4 / 





absorption and steam generation in the cool- 
ing tubes so that the mixture therein con- 
tains a higher percentage of water and a 
lower percentage of steam, thus again min- 
imizing the possibility of tube blistering. 





Fig. 12—Slag screen for use with low-fusion coal at Western 
Shade Cloth Company 


2. Operation with lower excess air is 
permissible. 

3. Water walls reduce smoke, unburned 
gas and carbon loss. 

4. There is a minimum of air leakage and 
infiltration into the furnace. 

5. A wider selection of coals of varying 
quality is possible. 

6. Greater steaming capacity of the boiler 
unit is obtained due to the heat absorbed 
in the furnace walls. 

7. Wall erosion or clinker formation is 
prevented. 

8. Greater furnace heat liberation capac- 
ity permits reduced building size. 

9. Furnace and wall maintenance is re- 
duced. 

10. Boiler outage is reduced. 


Additional advantages claimed for re- 
fractory faced construction are that they: 


1. Provide for protection against spots of 
localized heat and blistering of tubes. 

2. Make possible a variation in detail de- 
sign and selection of refractories, allowing 
the building of walls especially adapted to 
the specific fuel and operating conditions. 

3. Permit a wider range of operation. 
No danger of fire going out or operating 
with smoke at low ratings. 

4. Prevent loss of unburned combustible 
and smoke formation from pulverized fuel 
travelling in the cold zone immediately ad- 
jacent to and in front of the metal-faced 
walls. 

5. Permit a hotter, hence a more effi- 
cient furnace. 

6. Permit milder and more uniform heat 


June 12,1922883—POWER 





The trend of five to ten years ago in 
powdered-coal firing was generally 
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toward vertical or inclined stream-flow 
firing. The last few years have seen 
a rather marked trend toward horizontal 
turbulent-burner firing for most applica- 
tions. For the 1,000- to 6,000-sq.it. 
boilers, with which this report is prin- 
cipally concerned, the consensus of opin- 
ion seems unanimously in favor of hor- 
izontal or slightly inclined firing with 
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Fig.13—Typical Erie City water-coolew 

furnace construction 





burners wherever 
vertical firing being employed only 
where furnace dimensions make hor- 
izontal or inclined firing impossible. 
Fig. 14 shows a typical installation of 
horizontal firing with turbulent burner 
as installed at the Chase Metal Works, 
Waterbury, Conn., by the Furnace En- 
gineering Company (“Simplex’’). 


turbulent possible ; 
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Fig. 14—Horizontally fired boiler with turbulent type of burner 
at Chase Metal Works, Waterbury, Conn, 
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The Trouble with This Business 
of Buying 


The Basic Causes of Price Cutting—Where the Seller and the Buyer 
Are Responsible—Three Things to Do About It and Two 
Recommendations for a Course of Action 


By Eart WHITEHORNE 


Assistant Vice-President, McGraw-Hill Publishing Company, Inc. 


XECUTIVES of American in- 
E, dustry realize today that they have 

made a serious mistake through 
the last quarter century. They have 
allowed themselves to become so ab- 
sorbed in the problems, the achieve- 
ments and the fascinations of production 
that they have neglected distribution. 
Our methods of distributing our goods 


have grown by main strength and 
awkwardness. 
NEGLECT OF PURCHASING 


This tremendous increase in produc- 
tion has brought with it an intense 
pressure on sales. The growing out- 
put of the factory has been driving the 
salesman to desperate ingenuity. And 
American industry has also become so 
engrossed in selling that it has neglected 
the efficiencies of purchasing. The 
world has honored and courted the 
salesman, while the purchasing agent 
has gone his way unseen and unsung. 
And yet for every sale there must be a 
purchase, and the practices and the 
policies and the principles of the man 
who buys have as much influence upon 
the success of the transaction as the 
methods and the motives of the man 
who sells. 


By Guess AND By Gop 


We have reduced our manufacturing 
to a science. We think in terms of 
B.t.u.’s per pound of coal. We invest 
thousands of dollars in machines that 
will make possible the continuous sav- 
ing of a fraction of a cent. We select 
and organize our labor and support each 
operator with four and a half horse- 
power. We govern the very motion of 
a man’s hand. Yet we do our purchas- 
ing too often “by guess and by God,” 
we sell at whatever price will get the 
order, and we deliver the goods by an 
overgrown mechanism of distribution so 
cumbersome that it often costs more to 
get the shipment into the customer’s 
hands than it cost to manufacture. 

In other words, while we _ pour 
science and efficiency into our produc- 
tion, we proceed with the selling and the 
buying of these commodities that we 
have so zealously and _ skillfully pro- 
duced, by a system so hit-or-miss that 
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| The prevalence of price 
| cutting, the unprece- 
_ dented demand for spe- 
_ ctal equipment and the 
cost of servicing such 
equipment are matters 
that are today worrying 
many manufacturers of 
power equipment. Power 
has devoted considerable 
space to the subject both 
editorially and in special 
articles, one of which was 
by Mr. Whitehorne in 
the March 20 issue on 
“Practices in Price Cut- 
ting.” 











as soon as we get into a buyer’s market, 
the sellers start to cutting prices and 
the purchasers begin to profiteer and 
there is a general warfare between the 
very men who must depend upon each 
other for the conduct and prosperity of 
business. 


Tue SELLER’s WEAKNESS 


What should be done? There is no 
general cure-all for price cutting—no 
panacea that will save the world. The 
only sensible approach is to examine 
into the causes and see if any common- 
sense corrections can be found. Ob- 
viously, there are two causes—what the 
seller does and what the buyer does. 

The seller in a buyer’s market be- 
comes afflicted with over-production. 
This brings on an acute attack of 
volume-itis and pressure is put upon 
his salesmen to get orders. At the 
buyer’s doorstep his salesmen meet other 
salesmen who are suffering from the 
same anxiety. Some of them are 
armed with the weapon of cut price. 
To get orders, to get volume for the 
factory, they have been told to sacrifice 






the profit. They do. And when one 
does, many do. And this induces a kind 
of hysteria, a state of mind that is just 
a form of fear. It is price cowardice. 
It is a kind of mob psychology that will 
sweep right through the salesmen of any 
branch of any industry. 

There is only one thing that cures 
this kind of demoralization. If the 
salesman’s boss possesses the intestinal 
fortitude to control him and to lead him 
out of his fear, it can be stopped. Other- 
wise it runs its course till it ceases 
from exhaustion. 


PRICE COURAGE 


It is a simple thing—price courage. 
When a manufacturing company enters 
the market with a line, its officials set 
a schedule of prices based on their costs, 
which in turn are regulated by com- 
petitive conditions. If the president of 
that company will permit his sales man- 
ager to come in and talk him into per- 
mitting a price cut to get some big 
order and the salesmen find it out, then 
the salesmen will everlastingly be im- 
portuning the sales manager to let them 
cut to meet another bidder on this job 
and that. But when the sales manager 
knows that the president has price 
courage, that gives him the guts to stand 
up against the salesman. And when 
this salesman knows that the sales man- 
ager also has price courage, he will 
battle with the buyer and refuse to tele- 
phone the office and ask a better price. 

To put it flatly, the salesman who be- 
lieves in his boss carries price courage 
wherever he calls. Price cutting is not 
the salesman’s fault. It is the fault of 
the executive who cannot face the fact 
that the only relief in a market de- 
moralized by over-production and price 
cutting is reduced production. 


Tue Buyer’s WEAKNESS 


In the beginning the boss did the buy- 
ing in odd times. Then he detailed a 
young man to help him. As buying has 
grown in volume, purchasing agents 
have become more important, until to- 
day in many progressive corporations 
the buying is done by a vice-president 
with an able staff, and he is a big man 
with a broad knowledge of markets and 
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men. But in too many cases the pur- 
chasing agent still lacks the responsi- 
bility and authority he needs to make 
his job measure up to his titular func- 
tion. Toooftenhe is just expected to buy 
what he is told and his performance is 
measured by his ability to save on price. 


Four Factors, oF VALUE 


As one large buyer stated, There are 
four factors in: every purchase that 
should be given consideration in the 
order named: 

1. Suitability to the need. 

2. Quality of the article. 

3. Responsibility of’ the vender. 

4. Price. 

Price is only one of the elements that 
must be weighed in establishing a value, 
and it should not be considered until 
the other three factors have been es- 
tablished as satisfactory. 

If the purchasing agent is to con- 
tribute his share toward overcoming this 
practice of price cutting that industry is 
suffering from, he must face these facts, 
and, facing them, he will bring new 
dignity to his profession and new oppor- 
tunity to himself. 

We have too little accurate knowl- 
edge of what it costs to buy—too little 
recognition of the relative importance 
of value as compared with the mere 
price factor, too little measuring of 
price against the other factors. 


Wuat To Do 


There are four things to be done: 

One. If the purchaser would demand 
firm bids, general price cutting would 
soon cease. For a firm bid is like a 
signed order. It’s the word of the house. 

Two. While this practice of firm bids 
is crystallizing into a custom, whenever 
bidders are called back by a purchasing 
agent and asked for a better price, let 
the bidder demand that the other bids be 
shown to him, so that he will know that 
he is not being lied to and that his price 
is indeed high for equal value. 

Third. And while the trickery of 
baiting bidders still continues in the 
world of business, let bidders hold post- 
mortem comparisons of bids, by sub- 
mitting their bids on closed business to 
their trade associations for comparison 
and report. 

Four. And let the buyer frankly and 
publicly proclaim that he will there- 
after shun the man who cuts his price, 
because the first price is supposed to 
represent the honest value of the goods, 
and the man who cuts stands self- 
convicted either of trickery or weakness. 

Price cutting is just an economic 
disease. It can be cured. It can be 
cured by public opinion within industry. 
And immediate relief can be sought 
only through the building of public 
opinion among buyers and sellers. But 
the only way there is to develop public 
opinion is by discussion that corrects 
loose thinking and makes clear the moral 
and economic principles which all men 
desire to follow once they are gen- 
erally understood. 

This calls for leadership. This lead- 
ership can best come from two sources— 
the industrial associations and the in- 
dustrial press. 
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Nine Thousand Attend N.E.L.A. 


Convention in Atlantic City 


Exhibition Large and Well Attended—Three Million 
Dollars To Be Spent for Ten-Year Program 
of Engineering Research 


ORE than nine thousand dele- 
M gates and registered guests at- 

tended the fifty-first annual 
convention and _ exhibition of the 
National Electric Light Association, 
held at Young’s Million Dollar Pier, 
Atlantic City, June 4-8. 

While the major part of the meeting 
program was devoted to such matters 
as accounting, distribution and public 
relations, there were a number of ses- 
sions ‘and papers of interest to those 
whose main concern is the economical 
and reliable generation of power. 

The exhibits held in connection with 
the convention occupied all available 
space on the huge pier and overflowed 
into other buildings. A_ substantial 
portion of the exhibition was devoted 
to equipment for the generation of 
power and its industrial utilization. 

Through the co-operative efforts of 
the electrical industry three million 
dollars will be spent for research during 
the next ten years, according to an an- 
nouncement made at the meeting. For 
each year a sum of $300,000 has been 
made available in conformity with this 
program. This announcement marked 
the acceptance of recommendations made 
by A. D. Bailey, superintendent of gen- 
erating stations for the Commonwealth 
Edison Company, Chicago. 


A. D. Ba1tLey Urces RESEARCH 


Mr. Bailey, speaking at the Engineer- 
ing Section meeting on June 5, out- 
lined the present status of research in 
the electrical industry and related fields. 

“The industries whose research ex- 
penditures were the largest five years 
ago,” said Mr. Bailey, “are those which 
have scored the greatest relative ad- 
vance since then. So rapid has been the 
extension of research work that whereas 
in 1921 only 578 companies were known 
to maintain research departments or 
laboratories, more than one thousand 
concerns have organized research divi- 
sions in operation at the present time. 
It is estimated that we as a nation spend 
two hundred million dollars annually on 
industrial research. 

“However, the amount that is spent 
on engineering research is relatively 
small and when we finally get down to 
that part in which the electric light and 
power industry is interested financially 
or otherwise, we find it ridiculously small 
compared to the magnitude of the busi- 
ness. Despite the importance of engi- 
neering work, engineering and industrial 
research has the least endowed support 
of any field. Yet the electrical industry 
alone did a gross business of one and 
three-quarters billion dollars last year.” 

Mr. Bailey outlined and praised the 
research projects being carried out 
under the auspices of the parent engi- 
neering societies, but pointed out that 


the support for such research comes 
mainly from the outside—from the in- 
terested companies and industries. The 
technical societies, he said, have very 
limited funds for carrying on this work. 

In contrast to the research expendi- 
tures of the engineering societies, Mr. 
Bailey cited the American Railway 
Association, with an organized research 
program calling for the expenditure of 
two million dollars yearly, with a 
quarter million for air-brake equipment 
alone. ‘Here is an industry,” he said, 
“that has centralized its research work 
so that it will be co-ordinated and the 
money will be spent to best advantage 
without duplication of effort.” 

“Tt is recommended,” Mr. Bailey con- 
cluded, “that a research committee be 
set up in the Engineering National 
Section. Such a committee would do a 
great deal toward clarifying and simpli- 
fying this whole situation. It should 
be authorized to carry on specific re- 
search projects. It would pass upon 
projects brought to it, distribute the 
work among different universities, 
laboratories and other agencies and 
would enter into co-operative agree- 
ments with other interested industries.” 

At the same engineering session W. E. 
Mitchell, vice-president, Georgia Power 
Company, made a strong appeal to engi- 
neers as a class, and particularly the 
utility engineers, to broaden their vision 
and get more business into their think- 
ing. “Engineers,” said Mr. Mitchell, 
“must learn to consider the broader 
problems of production, finance and 
organization. Why is it that lawyers 
and salesmen have so frequently taken 
precedence over engineers in advance- 
ment to positions of executive respon- 
sibility? Is it that the engineer has 
failed to get a real money sense with all 
his spending? The wise engineer will 
not forget that the utilities are largely 
dependent on the investment banker. 


ENGINEERS SHOULD SEEK 
RESPONSIBILITY 


“T say to you engineers, broaden your 
field, lift up your heads and eat up all 
the responsibility you can get. The 
engineer had better study men if hie 
wants to see his projects go beyond the 
desk stage. There are plenty of good 
desk engineers, but the ability to apply 
knowledge and lead men is still at a 
premium. 

“In proposing to spend money,” Mr. 
Mitchell concluded, “put yourself in the 
boss’s place. Answer that perpetual 
why. Make your pet run the gauntlet 
of all the questions that might be asked. 
The engineer must lose his reluc- 
tance to accept suggestions from the 
outside. He must learn to stand on his 
feet and present his ideas so that others 
will understand and accept them. He 


1077 











must learn to forget his pet hobbies and 
take a broader view.” 

At the same session E. C. Stone, of 
the Duquesne Light Company, Pitts- 
burgh, Chairman of the Engineering 
National Section, outlined the activities 
of the Section and its future plans. 
“Economy data covering one year’s op- 
eration of ten representative plants for 
pressures from 310 to 1,200 Ib.,” said 
Mr. Stone, “show lower heat consump- 
tion for the higher-pressure stations, 
but there is a greater tendency on 
high pressure to scale formation and 
more attention must be given to feed- 
water treatment. The increased use of 
evaporators with and without chemical 
treatment is reported. Air pre-heaters 
for temperatures varying from 400 to 
500 deg. F. have been installed with 
good results. 

“The use of pulverized fuel, both in 
utility stations and in industrial plants, 
is increasing rapidly, and high effi- 
ciencies and ratings are being reached. 
A number of units are operating be- 
tween 200,000 and 300,000 Ib. of steam 
per hour. Automatic combustion con- 
trol is giving valuable results. Stoker 
capacities are being increased to meet 
the demand for heat radiation per 
square foot of available space. Water- 
cooled walls are reducing stoker and 
furnace maintenance cost and slag 
trouble. 

“Progress is reported in the com- 
mercialization of certain processes for 
the distillation of coal, and a number of 
plants are being established both in this 
country and abroad.. The most notable 
in this country is a plant near New 
Brunswick, N. J., operating on the 
K.G.S. system for the production of 
lump fuel and gas for domestic use, 
and tars and oils. The Standard Oil 
Company of New Jersey has obtained 
the American rights for the Bergin 
process covering the production of 
synthetic petrol. 

“During the last year an agreement 
was made by representatives of the 
various public utilities, Red Cross, and 
government departments as to the proper 
methods to be adopted in resuscitation 
by the Prone Pressure Method. This 
method is presented in a pamphlet just 
published by the N.E.L.A. in conjunc- 
tion with the American Gas Association 
and is applicable to gas poisoning, elec- 
trical shock and drowning. 

“At present mechanical methods of 
producing respiration are definitely 
recommended against in electric shock 
cases. Nevertheless, because of the fact 
that new devices are constantly com- 
ing into the market, the N.E.L.A. 
jointly with the American Gas Associa- 
tion has set up a committee to study 
intensively and recommend on the use 
of all mechanical devices that may be 
offered for use in resuscitation. 

The future will hold a job for every- 
one, if man takes advantage of Nature’s 
willingness to co-operate, according to 
Dr. W. R. Whitney, Director of Elec- 
trical Research and Progress, of the 
General Electric Company Research 
Laboratory, Schenecetady, N. Y., who 
spoke at the general meeting on Wed- 
nesday morning. 
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“There is no sign of exhaustion of 
new raw materials, nor of scientific and 
constructive principles in an infinite 
universe. If there is anywhere failure 
to continue the advance in general wel- 
fare, whether in a material or in a 
purely spiritual sense, it will certainly 
be due to inappreciation or lassitude on 
our part rather than any deficiency in 
the limitless possibilities of Nature. If 
we control our fears and taboos, as now 
seems possible through more educated 
inquisitiveness, we may look forward 
to interesting occupations provided for 
everyone, mechanical work everywhere, 
but only for machines, and perhaps per- 
manent world peace.” 


INDUSTRY IN MARKET PLACE 


A feature of the Friday morning 
general session was an address “The 
Power Industry in the Market Place,” 
by James H. McGraw, President, 
McGraw-Hill Publishing Company, 
Inc. Mr. McGraw said, in part: 

“Conditions are changing in the 
market place and the power company 
is beginning to face and feel the op- 
position of an aggressive and resource- 
ful competition. I refer to the growing 
organized intercompetition between in- 
dustries that is coming to be called 
the ‘new competition.’ 

“At the present time in the neighbor- 
hood of 108 industries are engaged in 
concerted programs of co-operative 
promotion for the purpose of strength- 
ening their positions in the market 
place, by securing the attention and 
developing the interests of the public. 

“To put it bluntly, if I may, while 
so many of these other branches of 
industry have been so actively and 








cleverly holding the attention of the 
people, the electrical industry has 
stood, not mute in the market place, 
but it has not been able to make itself 
interesting. 

“IT would say that the power industry 
is spending entirely too little money 
for advertising to make a strong pres- 
entation of its product. Instead of the 
five million dollars or so which your 
Committee says was spent in the news- 
papers last year, I believe the appro- 
priation should be not less than one 
per cent of the industry’s gross income. 

“T wonder if you are not making a 
mistake in talking too much to the 
public about the utility of electric serv- 
ice. Is not its luxury its most attractive 
feature to the rich and humble home 
alike? 

“T have an abiding confidence, an 
increasing enthusiasm for the power 
industry. It has grown great in a 
service that has won the plaudits of 
the world. It has triumphed in inven- 
tion, in engineering, in finance and in 
administration. It brings to the new 
problems of this oncoming commercial 
era resources that will carry over all 
obstructions. It will not fail to bring 
new honors in the market place.” 

Officers for the ensuing year elected 
on the last day of the convention are: 
President—P. S. Arkwright, Georgia 
Power Company, Atlanta, Ga.; vice- 
presidents—M. S. Sloan, Brooklyn Edi- 
son Company; W. A. Jones, Henry L. 
Doherty & Company; J. F. Owens. 
Oklahoma Gas & Electric Company; 
A. W. Thompson, United Gas Improve- 
ment Company ; treasurer—P. S. Young, 
Public Service Electric & Gas Com- 
pany, 





Refrigeration Viewed from Many Angles 
At Detroit A.S.R.E. Meeting 


Refrigeration Engineering Treated in Broad Way. 


Other 


Subjects Include Brine Composition, Fish Storage, 
Radiation, Thermodynamics and 
Evaporating Systems 


N RECOGNITION of the fact that 
| domestic refrigerating equipment is 

rapidly becoming one of the impor- 
tant branches of refrigerating engineer- 
ing the American Society of Refrigerat- 
ing Engineers held its 1928 Spring 
Meeting at Detroit, Mich., the home of 
many household machine factories, from 
June 4 to 7. 

After the preliminaries of registration, 
committee reports and routine organiza- 
tion work on the opening day, the en- 
gineers were presented with an exten- 
sion of the orginal report of the Corro- 
sion Committee by F. Fairbanks, one of 
the committee. It was reported that, 
contrary to the former view, there is 
little danger of “chromate itch” when 
using sodium dichromate in open brine 
tanks, the committee recommended this 
salt as a corrosion preventive) where 
sodium-chloride brine is used. 

In case of calcium-chloride brine it 


can be added at the rate of 100 Ib. of the 
dichromate per 1,000 cu.ft. of brine. 
To this should also be added sufficient 
sodium hydroxide to convert the di- 
chromate to the neutral chromate. It 
was suggested that the dichromate be 
placed in a bag and suspended in the 
tank close to the agitator. 

To prevent corrosion of condenser 
stands, the addition of sodium silicate 
(water glass) should be made to the 
cooling water in plants where the water 
is put over a cooling tower for re-use. 
The chemical should be added until the 
water shows pink when tested with 
phenolphthalein. If the water comes in 
contact with corrosive industrial air, 
sodium dichromate should be added to 
make the water neutral. Where the 
condenser water is not recirculated, the 
chemical treatment is too expensive and 
the only protection is the painting of 
the piping. 
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In answer to an inquiry from a mem- 
ber, Mr. Fairbanks stated that in brine 
piping there was no advantage in gal- 
vanizing the inside of the pipe, but the 
outside needed galvanizing for appear- 
ance, and it was, moreover, cheaper. to 
galvanize both sides. He stated that in 
the brine tanks he used no galvanized 
pipe and used bronze valves in all brine 
lines. 

The opinion was offered that the cor- 
rosiveness of city water was due to the 
chlorination of the water supply. Free 
chlorine, uniting with the hydrogen in 
the air, formed hydrochloric acid. 


Mr. HEILMAN ON “SUKFACE 
TRANSMISSION” 


The second paper of the Monday ses- 
sion was by R. H. Heilman, of the 
Mellon Institute, who spoke on “Surface 
Transmission.” This paper dealt with 
the method employed by Mr. Heilman 
in determining the heat loss by radiation 
and convection. Essentially, the ap- 
paratus consisted of a radiation source 
covered with lampblack and a receiver 
consisting of a tin disk to the back of 
which was fitted 96 thermojunctions 
connected to a sensitive thermopile. The 
method was to measure the total heat 
dissipated by two surfaces at the same 
temperature and to determine the ratio 
of the radiations from the polished and 
the lampblacked surfaces. 

At a dinner meeting on Monday the 
members were treated to a talk on “Rigid 
Air Craft,” by V. R. Jacobs, who dis- 
cussed the present developments in rigid 
air craft and spoke hopefully of the 
future possibilities. 

Prof. C. H. Fessenden, University of 
Michigan, reintroduced the members to 
“Thermodynamics.” In this he gave a 
résumé of thermodynamics as applied to 
engineering, especially that more or less 
puzzling phase of internal energy. This 
paper was thoroughly enjoyed, and will 
be published in full in a later issue of 
Power. 

New Meruop or Fisn HanpbLiINnG 


The new method of handling fish was 
outlined by Harden F. Taylor, vice- 
president, Atlantic Coast Fisheries Com- 
pany. In past days fish, after being un- 
loaded from the boats, were frozen and 
shipped whole. These fish were then 
allowed to thaw before sale. If not 
cooked at once, unfavorable chemical 
changes set in, and it was not unusual 
tor a loss of 50 per cent of a shipment 
to occur. It was also found that varia- 
tion in temperature caused an increase 
in the ice crystals in the flesh cells, es- 
pecially if the freezing had been done 
slowly. 

Under the new process, upon being 
brought to shore the fish are dressed and 
the edible portions made up in cutlet or 
fillet form. These pieces of flesh are 
passed along a conveyor which is held 
at a low temperature by ribs on its lower 
side dipping into refrigerated brine. 
Each portion of the fish is wrapped in 
paraffined paper and placed in an air- 
tight container. 

Shipment is made as far as 2,000 
miles in refrigerated cars, which are 
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kept at a low temperature by silica gel 
machines. Upon arrival at a destination 
the shipment is placed in cold storage 
and withdrawn as needed by the local 
markets. It is possible to keep fish in 
this way for months. 

At present only haddock and cod are 
so handled, and no odors are given off 
to the storehouses. Such fish as smelts 
and mackerel may throw off odors, since 
they contain much fat. Warehouse odors 
are due to the unsaturated fats becoming 
rancid. It was the speaker’s belief that 
refrigeration will permit a large increase 
in fish consumption in this country. 

“Application of Refrigeration to the 
Oil Industry” was the subject of a paper 
by N. H. Hiller, Vilter Manufacturing 
Company. This dealt with the wide 
use of refrigeration in chilling the crude 
and processed oil to remove the paraffin 
wax. The author favored the compres- 
sion machine for low-temperature work, 
a process of reasoning at variance with 
that of most engineers, who believe the 
absorption system shows up best at low 
temperatures. The author pointed out 
that there are possibilities as yet neg- 
lected for heat interchanging to reduce 
the load on the machines. At present 
about five tons of refrigeration capacity 
is needed for each 100 barrels of oil 
treated per day. This paper will be 
published in a later issue. 

Probably the paper that awakened 
the greatest interest was one by Dr. 
H. T. Barnes, McGill University, on 
“Ice Engineering.” 


Dr. Barnes ON “ICE ENGINEERING” 


Doctor Barnes’ idea was to explain 
the cause of frazzil ice and to outline 
how ice jams could be eliminated. He 
stated that, contrary to the general be- 
lief, no great temperature difference was 
needed to cause ice to form; as small a 
change as 0.001 deg. F. would cause an 
alteration. 

Steam, water and ice are by no means 
the same in molecular structure, and 
only steam has a structure of H,O. 
Water should be written 2 (H,O) and 
ice 3 (H,O). Furthermore, Doctor 
Barnes claimed, in water at the boiling 
point there is 17 per cent of this tri- 
hydrol, or 3 (H,O), and as the liquid 
grows colder the precentage increases. 

Consequently, in cold running water, 
in which there is no external evidence 
of ice, the percentage of the trihydrol is 
large. As these “trihydrols” flow along, 
those in contact with the rock at the 
sides and bottom of the stream are at- 
tracted to the rock exactly as any two 
masses are mutually attracted. The re- 
sult is that the trihydrol mass increases 
to the point where it becomes frazzil ice. 
This ice forms during the night and at 
the first light of dawn may receive 
enough radiant heat to produce a very 
minute temperature change—but suffi- 
cient to cause some of the 3 (H,O) to 
change to the bihydrol 2 (H,O). This 


permits the ice mass to break away from 
the river bed and rise to the surface. 
The formation of ice on racks at a 
hydro power plant is due, so he stated, 
to a reversal of the action. 
contains 


The river 


water a large amount of 











At 
night there is a slight radiation from 
the water, and the resulting small tem- 
perature difference causes some of the 
2(H,O) to reform 3(H,O), resulting 
in the congealing of the fluid into ice 


3 (H,O) as individual molecules. 


which collects around the racks. To 
eliminate this trouble only a_ small 
amount of heat need be applied, two 500- 
watt lights shining over a large ice rack 
are able to dislodge the entire ice mass. 
Consequently, to prevent ice formation 
at the plant intake, the speaker recom- 
mended the use of reflecting lights. 

He described the thermite process he 
has developed to break up ice jams. In 
an ice jam, usually the solid surface ice 
rests upon an ice sludge. By burning 
thermite in the ice, this sludge becomes 
fluid and flowing down the stream opens 
a channel for the dammed-up river. The 
thermite explosion also breaks up the 
top ice which is usually under a high 
stress and needs the application of but 
a small additional force to cause it to 
fracture. 

The same method has been used to 
break up icebergs. The speaker stressed 
the point that the heat added is not equal 
to the amount required to supply the 
latent heat of fusion of ice. It is only 
necessary to add enough heat to produce 
a slight temperature change. While the 
paper was on a subject somewhat re- 
mote from mechanical refrigeration, the 
action discussed by the speaker may ex- 
plain the cause of bad can ice. 


MoperNnN EVAPORATING SYSTEMS 


At the Wednesday session “Modern 
Refrigeration Evaporating Systems” 
was the subject of a paper by George 
Hilger. The speaker outlined in general 
the desirable characteristics of evaporat- 
ing systems. It was pointed out that 
with the shell-and-tube evaporator the 
ammonia vapor leaving the evaporator 
was always superheated, the amount of 
superheat deperding upon the level of 
the liquid ammonia. <A similar state of 
affairs exists in coils, and the speaker 
advocated the use of automatic control 
valves to regulate the level as well as 
regulate the coil pressure. 

Control valves made by his company 
were then described and their operation 
explained. The three-pressure control 
system was recommended, in conjunc- 
tion with a two-pressure compressor. 
The gas formed in a precooler is with- 
drawn through the flash gas valve to the 
high-pressure port of the compressor. 
The sub-cooled liquid from this cooler 
is led to the temperature-difference con- 
trol valve on the evaporator, so that the 
flow of liquid is just sufficient to meet 
the refrigerating demands. This sys- 
tem is the multi-pressure system with 
automatic control features. 

Other papers read were: “Double- 
Pipe Cooler and Condenser Tests,” by 
F. C. Stewart; “Study of Heat Trans- 
mission in Refrigerator Cars,” and sev- 
eral papers on domestic refrigeration. 

Various social features on the pro- 
gram include a trip through the Ford 
Factory, auto trips about Detroit, bridge 
parties for the ladies and the annual 
banquet. 
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The editors will welcome the co-operation of readers in reporting 
interesting happenings, personal or otherwise 








Lake Trip Precedes A.S.M.E. Summer 
Meeting at St. Paul 


HIS year’s A.S.M.E. summer meet- 

ing will take place at St. Paul and 
Minneapolis, Aug. 27-30. Preceding the 
meeting a lake trip has been planned, 
which leaves Buffalo on Aug. 20. After 
stops at Cleveland, Detroit, Mackinack 
Island, the Soo Canal and Houghton, 
the boat will dock at Duluth on Aug. 25, 
where the local engineers are. planning 
to reveal the mysteries of mining to 
the visiting mechanical men. From here 
the trip leaves for Winnipeg to enjoy 
the hospitality of the Winnipeg branch 
of the Engineering Institute of Canada. 
The excursion will arrive at St. Paul 
on Monday, Aug. 27. 

The headquarters of the meeting will 
be at the St. Paul Hotel, where all the 
technical sessions will be held and a 
portion of the entertainment events. 
Monday morning will be given over to 
the council meeting, technical sessions 
will be held in the afternoon, and in the 
evening there will be an informal en- 
tertainment at the hotel. Technical ses- 
sions will be held Tuesday, Wednesday 


Puget Sound Power & Light 
Awarded Coffin Medal 

The Puget Sound Power & Light 
Company, of Seattle, which furnishes 
electricity to the State of Washington 
and to the Northwest, has been awarded 
the Charles A. Coffin Foundation gold 
medal for its outstanding achievements 
during 1927. The award was announced 
by.H. T. Sands, president of the Na- 
tional Electric Light Association in con- 
vention at Atlantic City, June 6. It is 
the fifth annual award of the medal, 
made possible through the creation of 
the Charles A. Coffin Foundation in 
1922, honoring the memory of the Gen- 
eral Electric Company's founder. 

President Sands spoke in glowing 
terms of the many accomplishments of 
the Puget Sound Company, declaring “it 
had practically left nothing undone in 
extending its business in all branches of 
activity.” 

The company was one of the first to 
enter into the field of rural electrifica- 
tion. Out of 40,000 farms in the com- 


pany’s territory, 63 per cent are elec- 
trified. 

While the population served by the 
company’s lines increased slightly more 
than 5 per cent, a gain of more than 10 
made in 
served. 


the number of 
This was closely 


per cent was 
customers 
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and Thursday mornings, leaving the 
afternoons free for visits. On Tuesday 
afternoon it is planned to visit the in- 
dustrial plants of Minneapolis, while on 
Wednesday afternoon the industries of 
St. Paul will be thrown open to the 
visiting engineers. 

The technical program will be made 
up of papers that are on hand June 15, 
and sessions are planned on applied 
mechanics, apprenticeship training, aero- 
nautics, fuel, agricultural engineering, 
power, Iron Range mining, flour milling, 
research and paper manufacture. 

The outstanding program event will 
be a dinner on Wednesday evening at 
the St. Paul Hotel, at which Thomas B. 
Campbell, of Hardin, Montana, and 
Ralph G. Budd, president of the Great 
Northern Railway, will be the speakers. 
Mr. Campbell is a graduate engineer 
and operates a farm of 95,000 acres on 
the same basis as a great industry. Mr. 
Budd is recognized as a great indus- 
trial leader of the Northwest, and his 
address will be of interest. 


oe — 


paralleled by a gain in total. energy sold 
of nearly 12 per cent. The average 
kilowatt-hours used per customer rose 
from 650 to 763 among its resident cus- 
tomers, numbering more than 100,000. 

In the field of engineering the com- 
pany has also done many notable things. 
Because of the importance of the fishing 
industry, high-head plants on spawning 
streams have been seriously opposed, 
since fish ladders had been successful 
only up to 50 ft. In 1927 the company 
completed the design and construction of 
a fishway operating at 290 ft. The dam 
at that plant was raised from 260 to 290 
ft., while in operation. 

The company, according to Mr. 
Sands, claims to have been the first, in 
1918, to solve the problem of burning 
pulverized fuel. It still has the largest 
installation in its section of the country. 

With the medal was a check for 
$1,000 from the Charles A. Coffin Foun- 
dation for the employees’ benefit associa- 
tion of the Puget Sound Company. Both 
the medal and check were received in 
behalf of the company by A. W. 
Leonard, president. 

Three other companies were men- 
tioned as having done outstanding work 
during the past year. They were the 
Duquesne Light Company of Pittsburgh, 
the Public Service Electric and Gas 
Company of New Jersey, and the Union 





Gas and Electric Company of Cincin- 
nati. The committee of awards, in ad- 
dition to President Sands, is composed 
of Dr. S. W. Stratton, president: of 
Massachusetts Institute of Technology, 
and R. H. Ballard, president of the 
Southern California Edison Company. 





N.D.H.A. to Hold Annual 
Convention at Atlantic City 


The annual convention of the Na- 
tional District Heating Association is 
to be held June 12 to 15 at the Am- 
bassador Hotel, Atlantic City, N. J. The 
president of the association, Charles A. 
Gillhan, New York Steam Corporation, 
will open the convention Tuesday, June 
12, at 2 pm. Reports from several of 
the committees will be followed by an 
address by Walter H. Johnson, Phil- 
adelphia Electric Company. On Tuesday 
evening A. J. Slade, of the American 
District Steam Company, will pre- 
sent a paper on the “Manufacturers’ Di- 
vision and Its Work,” and an illustrated 
paper on “District Heating Progress.” 
The Operating Statistics Committee will 
present its report Wednesday morning, 
after which H. D. Liversidge, Philadel- 
phia Electric Company, will address the 
convention. After the address a paper, 
“Putting a Hot Water System in Black 
Ink,” by Stephen Delaney, of the At- 
lantic City Electric Company, will be 
presented, 

Thursday and Friday morning vari- 
ous committee reports will be presented. 
Of particular interest will be the report 
by the Station Operating Committee, to 
be presented Friday morning. 

According to the usual custom, a 
manufacturers’ round-table will be held 
following each technical session. 





Canada Launches a 
Diesel Tug 


The most powerful Diesel-engined 
tug in Canada, the “George M. McKee,” 
owned by the Anticosti Corp., was re- 
cently launched from the Davie ship- 
building yards at Lauzon, Quebec. 

The Fairbanks Morse Diesel engine 
installed in the tug is of the vertical, 
two-cycle, airless-injection type, and de- 
velops 700 b.hp. at a speed of 250 r.p.m. 
This engine, which has six 16 x 20-in. 
cylinders, is designed for heavy duty; 
all working parts are fully enclosed. 

All accessories necessary for the op- 


eration of the engine such as com- 
pressor, main circulating oil pump, 


water cooling pump, bilge pump, and 
oil transfer pump are built into the en- 
gine, making it a self-contained unit 
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capable of operating without the aid of 
outside auxiliaries. 

The electrically driven auxiliaries will 
be handled by a 36-kw. generator direct 
connected to a 60-hp. Fairbanks Morse 
Diesel. There is an auxiliary 9-kw. 
generator driven by a Kromhaut semi- 
Diesel engine and seated aft on the main 
deck. 

sinanstiaaannte 


America Contributes Papers to 
London Fuel Conference 


Many of the American engineering 
organizations have pledged themselves 
to participate in the World Power Fuel 
Conference to be held at the Imperial 
Institute, London, Sept. 24 to Oct. 6. 
At this meeting problems relating to all 
types of fuel will be discussed in papers 
furnished by many countries. 

The British Committee has published 
a program that shows in detail the com- 
plete scope of subjects to be considered 
at the meeting. 

Our participation in the program will 
include papers on thirteen different 
topics. These papers are now being 
prepared under the auspices of various 
engineering organizations as outlined in 
the following program: 

Coal Cleaning—American Institute of 
Mining and Metallurgical Engineers. 

Production of Solid Smokeless Fuels 
whether by means of Low-Temperature 
Carbonization or by means of an Im- 
proved Coke—U. S. Bureau of Mines. 

Production and Utilization of Pow- 
dered Fuel in the Metallurgical Industry 
and for Steam Raising—American In- 
stitute of Mining and Metallurgical En- 
gineers. 

Shale and the Production of Oil from 
Shale—U. S. Bureau of Mines. 

Oil Cracking—U. S. Bureau of Mines, 
American Institute of Mining and Metal- 
lurgical Engineers. 

Coke Oven Practice and Develop- 
ments in Bulk Carbonization—American 
Institute of Mining and Metallurgical 
Engineers. 

Long Distance Gas _ Distribution— 
American Gas Association. 

Domestic Heating by Means of Solid 
Fuel, Oil, Gas and Electricity—U. S. 
Bureau of Mines and others. 

Utilization of Electricity for Indus- 
trial Heating—National Electric Light 
Association, American Institute of Elec- 
trical Engineers, American Welding 
Society, American Electrochemical So- 
ciety, American Chemical Society. 

Utilization of Gaseous Fuels in In- 
dustrial Furnace Work—American Gas 
Association, American Society of Me- 
chanical Engineers, American Society 
for Steel Treating, American Society 
of Heating & Ventilating Engineers. 

Waste Heat Recovery—American So- 
ciety of Mechanical Engineers, Amer- 
ican Institute of Mining and Metallur- 
gical Engineers. 

Production and Utilization of Pro- 
ducer Gas in Industry—American In- 
stitute of Mining and Metallurgical En- 
gineers. 

Basis of Evaluation of Fuel Resources 
—U. S. Bureau of Mines. 
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Power Commission Suspends 
Issuance of Licenses 


The Federal Power Commission, at 
its meeting of May 28, ordered that no 
application for license shall be presented 
to the commission for its approval until 
an agreement has been reached by the 
applicant with the commission relative 
to the valuation of the properties 
affected. Suspension of the commis- 
sion’s activities in regard to water- 
power licenses was brought about by 
the failure of Congress to provide by 
legislation the commission with adequate 
personnel to carry on its work properly, 
according to reports from Washington. 

In addition, the commission ordered 
that all preliminary permits shall con- 
tain a requirement that the permittee 
shall, with its applications for license, 
submit under oath a statement showing 


the items and the total amount claimed 
by the applicant as the actual legitimate 
cost of the project applied for at the 
date of application or at a date not more 
than 30 days prior thereto. 

Since its creation in 1920 the Federal 
Power Commission has issued 290 
licenses involving an estimated installa- 
tion of 6,357,000 hp. Since the Federal 
Water Power Act, 92 projects have been 
placed under construction, involving 
costs of probably not less than $655,- 
000,000. Projects under license and not 
yet under construction involve not less 
than $300,000,000 more. Out of this 
total the commission has reached settle- 
ment of values or cost aggregating $21,- 
000,000 and has wholly or partly exam- 
ined claims aggregating $100,000,000 
more. As this is the result of seven 
years’ work, the task still ahead of the 
commission is evidently considerable. 


——~>— paitiaeai 


Two Old Timers Still Going Strong 








Photo Courtesy G. BE. Oo. 


This Edison bipolar generator, rated at 45 kw., 125 volts, has been installed in 


the plant of Yund, Kennedy & Yund, Amsterdam, N. Y., since 1890. 


William 


Floyd, whose picture is shown, has been in charge of this machine since its in- 
stallation, and the pair are still on the job furnishing lights to the factory. If 
the switchboard instruments, which are evidently: of the same age as the generator, 
may be trusted, the present load is nearly 50 kilowatts. 
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I. E. C. Advisory Committee 
Considers Turbine Test Code 


During the week of May 20 the Steam 
Turbine Advisory Committee of the 
International Electrochemical Commis- 
sion held at The Hague, Holland, a most 
successful meeting at which it attempted 
to reconcile the various test codes for 
steam turbines now used throughout the 
world and to develop a standard code 
for international adoption. The meet- 
ing was truly international in character, 
eight nations being represented by 23 
delegates. 

The United States was represented at 
the meeting by I. E. Moultrop, chief en- 
gineer and assistant superintendent, 
Construction Bureau, Edison Electric 
[uminating Company of Boston, and 
Francis Hodgkinson, consulting mechan- 
ical engineer, Westinghouse Electric & 
Manufacturing Company. C. B. Le- 
Page, assistant secretary, A.S.M.E., also 
attended the meeting as Assistant Direc- 
tor of the Secretariat to the Advisory 
Committee. 


Advance Survey of Boulder Dam 
Authorized by Congress 


On May 28 the Senate and the House 

of Representatives authorized the Secre- 
tary of the Interior to appoint a board 
of five engineers for the purpose of con- 
ducting a preliminary survey of the 
Soulder Dam project as proposed in the 
Swing-Johnson bill. The board is to 
determine matters affecting the safety, 
the economic and engineering feasibility, 
and adequacy of the proposed structure 
and incidental work. The resolution 
also provides that the construction of 
the dam shall be deferred until such 
plans are approved by the board. 

In an amendment to the resolution the 
appointment of the board was made sub- 
ject to the approval of the President. 
The board is to consist of five eminent 
engineers and geologists, at least one of 
whom shall be an engineer officer of the 
army on active or retired list. 








PERSONALS 





Frep A. Scnerrier, of the Fuller 
Lehigh Company, New York, and Mrs. 
Scheffler, are celebrating their 43rd 
wedding anniversary by a trip abroad 
on the Steamship “President Wilson.” 
They will visit the important centers of 
Europe and will return to New York 
about July 10 on the “George Wash- 
ington.” 


Dr. WALTER Cross has become asso- 
ciated with The Babcock & Wilcox Com- 
pany as consulting chemical engineer. 
While his duties will necessitate his 
spending some time in New York, he 
will make his headquarters in Kansas 
City as heretofore. 


James W. Carey, 
engineer of the State 


chief valuation 
Tax Commission 


of Washington, has resigned to become 
Kenneth 


associated with G. Harlan, 
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public-utility expert, of Tacoma. A firm 
of public-utility consultants has been 
formed under the name of Harlan, Carey 
* Company. 


W. D. Puiips, formerly sales engi- 
neer with the Drying Systems, Inc., has 
become vice-president of the Nichols 
Products Corporation, New York City. 


J. H. Fiynn, until recently with the 
Milliken Bros.-Blaw Knox Corporation, 
New York, has become associated with 
the General Electric Company in its 
branches in Peru and Argentina. 





Coming Conventions 


American Institute of Electrical En- 
gineers, annual Summer convention 
at Denver, Colo., June 25-29; F. 
L. Hutchinson, secretary, 33 West 
39th St., New York City. 


American Order of Steam Engineers, 
convention at Atlantic City, N. J., 
June 11-14, and exhibition with 
American Supplymen’s Association. 
Address Fred L. Jahn, Watson of 
McDaniel Company, 146 N. Seventh 
St., Philadelphia. 


American Society of Heating and 


Ventilating Engineers, Summer 
meeting at West Baden Springs 
Hotel, West Baden, Ind., June 


26-29; A. V. Hutchinson, secretary, 
29 West 39th St., New York City. 


American Society of Mechanical En- 
gineers, first national oil and gas 
power meeting at State College, 
Pa., June 14-16;‘Twin-City regional 
meeting at St. Paul, Aug. 27-30; 
Boston regional meeting, Oct. 1-3; 
second national fuels meeting at 
Cleveland, Ohio, Sept. 17-20; Cal- 
vin Rice, secretary, 29. West 39th 
St., New York City. 


American Society for Testing Mate- 
rials, Atlantic City, June 25-29. 


American Water Works Association. 
Annual meeting, Hotel Fairmont, 
San Francisco, June 11-16; W. M. 
— 170 Broadway, New York 

y. 


Association of Iron and Steel Elec- 
trical Engineers, annual convention 
and Iron and Steel Exposition at 
Hotel Stevens, Chicago, June 25-29. 


Canadian Steel and Power Show at 
the University of Toronto Arena, 
Sept. 4-7; Campbell Bradshaw, 
secretary, 24 Front St., West 
Toronto, Canada. 


National Association of Power Engi- 
neers, annual convention at Detroit, 
Sept. 11-15, and concurrently Na- 
tional Exhibitors’ Assn. exhibit; 
Fred Raven, 417 South Dearborn 
St., Chicago. New England States 
Association convention at Hart- 
ford, Conn., June 21-23; K. W. 
Lundberg, secretary. Foot Guard 
Armory, Hartford. 


National Board of Boiler and Pres- 
sure Vessel Inspectors, meeting at 
Erie, Pa., June 18-20. 


National District Heating Association, 
annual meeting at Ambassador 
Hotel, Atlantic City, June 12-15; 
D. J. Gaskill, sec., 112 West 4th 
St., Greenville, Ohio. 


National Association Practical Re- 
frigerating Engineers, annual con- 
vention at Louisville, Kentucky, 
Nov. 20-23; E. H. Fox, secretary, 
5707 West Lake St., Chicago, Il. 


Stoker Manufacturers 
fall meeting 
White Sulphur 
Oct. 22-24. 


Association, 
at Greenbrier Hotel, 
Springs, W. Va., 


Universal Craftsmen Council of 
Engineers, Newark, N. J., Aug. 
0. 


Second Bituminous Coal Conference 
will be held at Pittsburgh, Nov. 
19-22 























BusINnEss NorTeEs 





THe WestINGHOUSE ELectric & 
MANUFACTURING CoMPANY recently ap- 
pointed Samuel A. Curry as superin- 
tendent of inspection and test at the 
South Philadelphia Works. Mr. Curry, 
who was field engineer and turbine test 
engineer, assumes the position made 
vacant by the recent accidental death of 
John T. Snyder. Mr. U. A. Taddiken, 
formerly a member of the condenser 
engineering department, was appointed 
to the position made vacant by Mr. 
Curry. 

THE Mipwest Locomotive Works, 
Cincinnati, Ohio, has recently been taken 
over by the owners of the Columbia 
Machine Tool Company and the Ceramic 
Machinery Company, and has recently 
been moved to Hamilton, Ohio, where 
locomotives from 3 tons to 15 tons ca- 
pacity will be manufactured from de- 








FUEL PRICES 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Price 
(Net Tons) Quoting per Ton 
Navy Standard... New York..... $2. 35@$2.60 
Kanawha......... Columbus..... 1.25@ 1.60 
Smokeless........ Cincinnati..... 1.75@ 2.00 
Smokeless........ MOMEO. ..o06:0: 1.65@ 2.00 
S. E. Kentucky... Chicago....... 1.35@ 1.75 
OGRE... ccctccee §=PAOR...... 1.40@ 1.80 
Gas Slack........ Pittsburgh..... 1.15@ 1.25 
Big Seam......... Birmingham... . 1.40@ 1.75 
Anthracite 
(Gross Tons) 
Buckwheat....... New York..... $2.75@$3.00 
Bisdeeye......... New York..... 1.60 
FUEL OIL 


New York—June 7, 28@34 deg., 
Baumé, industrial use, tank-car lots, 5c. 
per gal.; 36@40 deg., furnace, tank-car 
lots, 7e. per gal., f.o.b. Bayonne, N. J. 

St. Louis—June 1, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.50 per 
bbl.; 26@28 deg., $1.55 per bbl.; 28@30 
deg., $1.60 per bbl.; 30@32 deg., $1.65 
per bbl.; 32@36 deg., gas oil, 4.3c. per 
gal.; 38@40 deg., 4.98¢c. per gal. 

Pittsburgh—May 31, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5i¢c. per 
gal.; 36@40 deg., 53c. per gal. 

Philadelphia—June 7, 26@30 deg., 
$2.07 per bbl.; 13@19 deg., $1.22 per 
bbl.; 22 plus, $1.48@$1.55 per bbl.; 27@ 
30 deg., $2.17 per bbl. 


Cincinnati—May 29, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5e. per gal.; 26@30 deg., 54c. per gal.; 
30@32 deg., 5.95c. per gal. 

Chicago—June 2, tank-car lots, f.o.%. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 22@26 deg., 80c. per bbl.; 
26@30 deg., 85c. per bbl.; 30@32 deg., 
$1.024@$1.05 per bbl. 

Boston—June 4, tank-car lots, f.o.b 
12@14 deg. Baumé, 43c. per gal.; 28@ 
32 deg., 5.65c. per gal. 

Dallas—June 2, f.o.b. local refinery, 
26@30 deg., $1.30 per bbl. 
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signs heretofore built in Cincinnati. 
Larger sizes will be added to the line 
at an early date. Repairs for the Burton 
friction drive locomotives formerly built 
by The Burton Company, the predeces- 
sor of the Midwest Locomotive Works, 
will be furnished as heretofore. 

THE PEABopy ENGINEERING Corpo- 
RATION, 110 East 42nd St., New York 
City, has increased its engineering per- 
sonnel and has leased additional space 
at its New York office. Mr. Peabody, 
who is president of the company, has 
returned from a month’s business trip 
in Europe, where he studied the dif- 
ferent methods of firing pulverized coal, 
oil and gas in England, France and 
Germany. 

BoTFIELD REFRACTORIES COMPANY, 
Swanson and Clymer Sts., Philadelphia, 
Pa., announces that, effective June 1, 
the distribution of its Adamant firebrick 
cement, Adachrome and the Adamant 
gun, for Toledo, Ohio, and vicinity will 
be handled by The Builders & Indus- 
trial Supply Company, 4090 Detroit 
Street, Toledo, Ohio. 

Tue Boston Woven Hose & RUBBER 
Company, Boston, has announced the 
appointment of A. C. Kingston as assist- 
ant general manager in charge of sales 
and a member of the board of directors. 
J. W. Fellows, factory manager, has also 
been elected to the board of directors. 








TRADE GATALOGS 





HERRINGBONE GEARS— The W. A. 
Jones Foundry & Machine Company has 
just issued a 24-page booklet describing 
an improved method of generating her- 
ringbone gears. It shows tooth forms, 
dimensions, price lists in cast iron and 
steel for recommended face widths, and 
horsepower tables for open gearing. 

Low-SrpEED SYNCHRONOUS GENERA- 
tors—The General Electric Company, 
Schenectady, N. Y., has avaiable a four- 
page bulletin No. GEA-383B, describing 
its machines of this type with welded 
frames. These machines are for direct 
connection to steam and internal-com- 
bustion engines. 

TOTALIZING RECORDING INSTRUMENTS 
AND Remote INpIcCATORS—The General 
Electric Company, Schenectadv. N. Y., 
has recently issued an eight-page cat- 
alog No. GEA-584A on its totalizing 
wattmeter recorders and_ indicators. 
With this equipment, when it is desired 
to transmit the totalized reading to re- 
mote parts of the plant, the totalizer is 
equipped with Selsyn motors. 

Unit PutvertzEr—The Grindle Fuel 
Equipment Company, Harvey, IIl., has 
issued Bulletin No. 9 describing the 
mechanical features and principles of 


operation of its multi-stage unit pul- 
verizer. In this pulverizer the grinding 
elements consist of a series of swinging 
hammers mounted in stages on a verti- 
cal shaft, the rotor being direct con- 
nected to a vertical motor mounted on 
the top of the machine. 


Tue Ettiotr Company, Jeanette, Pa., 
has just issued bulletins Nos. H-3, H-4 
and H-5, covering the Elliott forms 
BP, CP and DP turbines for mechani- 
cal drive. The bulletins are printed in 
two colors and contain views of the 
turbines. 


ControL VALVES AND GOVERNORS— 
In bulletin No. 103, just issued by the 
Hagan Corporation, 304 Ross St., Pitts- 
burgh, a number of special control valves 
and governors are described in detail. In- 
cluded in the line of regulators covered 
in the bulletin are roto-reciprocating 
valve, special stoker governor, Venturi 
and dual butterfly valves, master-pilot, 
hydraulic control, and chemical control 
valve. 

SPEED ReEcorpERS—The  Esterline- 
Angus Company, Indianapolis, Ind., has 
recently issued a new eight-page bulle- 
tin, No. 328, that describes its new 
speed recorder and a number of appli- 
cations for these recorders. Among the 
applications are paper machines, on 
board ship, on steam turbines, in cement 
mills and on waterwheels. 





EW PLANT CONSTRUCTION 


Compiled by the McGraw-Hill Business News Department, which is 


prepared to furnish a more complete daily service to those who wish it 





Calif., Eagle Rock — Occidental College, 
R. D. Bird, Pres., plans the construction 
of a group of college buildings. Estimated 
cost $1,000,000. M. Hunt and H. C. Cham- 
bers, Hibernian Bldg., Los Angeles, Archts. 


Calif., San Jose—Union Ice Co., 354 Pine 
St., San Francisco, awarded contract for 
an ice manufacturing plant on Wilson Ave. 
here, to W. W. Williamsen, 320 Market St., 
San Francisco. Estimated cost $200,000. 


Ill., Chicago—Plotke & Grosby, 111 West 
Washington St., are having plans prepared 
for a 16 story apartment building at 5232- 
12 Sheridan Rd. Estimated cost $3,000,000. 
Huszagh & Hill, 6 North Michigan Ave., 
are architects. 


Kan., Wichita — Bd. of Education, L. 
Gerteis, Secy., awarded contract for the 
construction of a boiler plant, etc. for high 
school to Connor Construction Co., 1020 
McGee St., Kansas City, Mo. Estimated 
cost $234,988. 

Kentucky—Kentucky Utilities Co., M. E. 
Taylor Bldg., Louisville, has made applica- 
tion to the Federal Power Commission to 
construct a hydro-electric plant on _ the 
Kentucky River to include power houses 
at U. S. dams and locks, 4, 5, 6 and 3, 
also transmission lines to connect existing 
system and that of Kentucky Hydro-Elec- 
tric Co. Estimated installed capacity is 
11,280 cu. sec. ft. 

Ky., Paducah — City is having surveys 
made for the construction of a municipal 
electric light plant. Estimated cost $800,- 
O00, Burns & McDonnell, 401 Interstate 
Bidg., Kansas City, Mo., are engineers. 

Mass., Salem—Owner, c/o York Ice Ma- 
chinery Corp., 200 Causeway St., Boston, 
Engr., is having plans prepared for the 
construction of an ice plant on Franklin St. 
here. Estimated cost $100,000. 

Minn., Minneapolis—Abbott Hospital, B. 
Anderson, Bus. Megr., 1717 First Ave. S., 
Will readvertise for bids soon for a 5 story 
addition to hospital, including steam heat- 
ing and refrigeration systems, ete., at 17th 
St. and First Ave. S. Estimated cost $600,- 
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000. Magney & Tusler, 116 South 9th St., 
are architects. 

Mo., Stanberry—City voted $40,000 bonds 
for the construction of a municipal light- 
ing system, power house, ete. MHenrici- 
Lowry Engineering Co., 402 Security Bldg., 
Kansas City, is engineer. 

Neb., Gering — Union Pacific R.R. Co., 
15th and-Dodge Sts., Omaha, will receive 
bids until June 15 for construction of a 
boiler house, pump house, ete., here. Esti- 
mated cost $150,000. G. J. Adamson is 
chief engineer. 

N. Y., Albany—National Savings Bank, 
F. B. Stevens, 72 State St., is having plans 
prepared for a 20 story bank and office 
building at 90-94 State St. Estimated 
cost $1,500,000. Halsey, McCormack & 
Helmer, 286 5th Ave., New York, are ar- 
chitects. 

N. Y., Albany—State Dept. of Charities 
awarded contract for the construction of St. 
Peters Hospital and Bishop Cusack Me- 
morial on New Scotland Ave., to John P. 
Sewell, 372 Hudson Ave. Estimated cost 
$1,250,000. 

N. Y., Brooklyn — Shoreview Building 
Corp., J. Leibonitz, Pres., had plans pre- 
pared for two 6 story apartment buildings 
at Ridge Blvd. and 75th St. Estimated 
cost $1,000,000. Cohn Bros., 361 Stone 
Ave., are architects. 

N. Y., Buffalo—H. J. Cook, 438 Delaware 
Ave., Archt., awarded contract for an 
apartment building at Main and Balcom 
Sts. to Gilsam Construction Corp., 1357 
Hertel Ave. Estimated cost $500,000. 
Owner’s name withheld. 

N. ¥., Long Island City—D. Becker, 5215 
15th Ave., Brooklyn, had plans prepared 
for the construction of a group of apart- 
ment buildings at 34th Rd. and 94th St. 
Estimated cost $900,000. Malkind & Wein- 
stein, 93 Court St., Brooklyn, are architects. 

N. Y., New York—Central Park West 
Corp., I. Kraft, Pres., 1560 Broadway, had 
plans prepared for a 16 story. apartment 
building at 2 West 95th St. Estimated 





cost $1,000,000. J. M. Felson, 250 West 
57th St., is architect. 

N. Y¥., New York—G. W. Building Corp., 
S. Glass, Pres., 986 Forest Ave., had plans 
prepared for a 5 story apartment build- 
ing at Devoe, Wyatt to 177th Sts. Esti- 
mated cost $1,000,000. Schaefer & Rutkins, 
2408 Grand Concourse, are architects. 

N. Y., New York—Jewish Memorial Hos- 
pital, Dyckman St. and River Rd., will soon 
receive bids for the construction of a 9 story 
hospital at 4614 Broadway. Estimated cost 
$1,400,000. CC, B. Meyers, 31 Union St., is 
architect. 

N. Y., New York—Lenox Hill Hospital, 
Park Ave. and 77th St., is having pre- 
liminary plans prepared for a hospital. Es- 
timated cost $2,000,000. York & Sawyer, 
100 East 42nd St., Archts. 

N. Y., New York Ralston Realty Co., D. 
Greenberg, 213 West 35th St., plans the con- 
struction of a 10 story apartment build- 
ing at 182nd St. and Grand Concourse. KEs- 
timated cost $1,000,000, Bark & Djorup, 

351 Broadway, are architects. 

N. Y., New York — Rhoades-Kennedy 
Corp., 342 Madison Ave., awarded contract 
for a 14 story apartment building at 84th 
St. and Park Ave. to T. E. Rhoades Co., 
342 Madison Ave. Estimated cost 
$1,500,000. 

N. ¥., New York — Julius Tishman & 
Sons, 285 Madison Ave., is having pre- 
liminary plans prepared for a 15 story 
apartment building at 42-56 Sutton PI. 
Estimated cost $4,000,000. Architect not 
selected. 

N. ¥., New York—Voorhees, Gmelin & 
Walker, 101 Park Ave., Archts., will re- 
ceive bids about July 2 for the construc- 
tion of a hotel and club building at 125 
West 13th St., for Salvation Army.  Esti- 
mated cost $2,000,000. 

N. Y., Poughkeepsie — Dept. of Mental 
Hygiene, Capitol, Albany, awarded contract 
for the construction of a power house for 
Hudson River State Hospital here, to Car- 
der Realty Corp., 1476 Broadway, New 
York. Estimated cost $157,750. 
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N. ¥.. &. George Gardens, 
Inc., 26 Court St., Brooklyn, will build an 
apartment building at St. Marks Pl. and 


Westervelt Ave. Estimated cost $1,200,000. 
S. Gardstein, 44 Court St., Brooklyn, is 
architect. Work will be done by separate 
contracts, 

N. C., Vass—City, W. D. Matthews, 
Mayor, will receive bids until June 12 for 
the construction of a new water supply sys- 
tem including deep well pump house, etc. 
Carolina Engineering Co., 917 Johnston 
Bldg., Charlotte, is engineer. G. R. Bishop, 
is consulting engineer. 

O., Cleveland—The Shaker Co., c/o O. P. 
& M. J. Van Sweringen, Terminal Tower, 
awarded contract for a group of store and 


office buildings on Moreland Circle to 
Crowell & Little Construction Co., Hanna 
Bldg. Estimated cost $1,500,000. 


0O., Columbus—Dept. of Welfare, J. E. 
Harper, Dir.. Ninth and Oak Sts., is having 
plans prepared for a 98 x 105 ft. power 
house on West Broad St. Estimated cost 
$70,000. 

0., Kent—Bd. 


of Trustees, Kent Normal 


School, is receiving bids for remodeling 
heating plant. Estimated cost $35,000. 
Glass & Ramsey, 186 East Broad St., 


Columbus, are engineers. 


0., Marietta 3d. of Trustees, Marietta 


College, A. Savenye, Financial Secy., 
will receive bids until June 13 for re- 
modeling central heating plant. Esti- 


mated cost $60,000. 
East Broad St., 


Glass & Ramsey, 186 
Columbus, are engineers. 


Okla., Frederick — City is having pre- 
liminary plans prepared for the construc- 
tion of a 2,000 hp. Diesel engine electric 
light plant. Estimated cost $200,000. J. 
Zunwait, is engineer. 

Ore., Grants Pass—C. H. Lee, San Fran- 
cisco, Calif., and R. W. Myers, Bacon Bldg., 
Oakland, Calif., have made application to 


the Federal Power Commission to construct 


power plants 3, 4-5 on the Rogue River 
in Josephine County. 

Pa., West Chester— Borough of West 
Chester, P. MacElree, Pres., will receive 
bids until June 13 for the construction of 
a filtration plant and pumping station. 


Estimated cost $85.000. TT. G. Colesworthy, 
Court House, is consulting engineer. 

Tex., Corpus Christi—Smith Bros. Nixon 
& Associates, awarded contract for a 12 
story hotel to McKenzie Construction Co., 
c/o Travis Bldg., San Antonio. Steam 
heating and refrigeration systems, eleva- 
tors, ete. will be installed. 

borg Cuero—Central Power & Light Co., 
Frost Bldg., San Antonio, has been granted 
permit to construct a hydro-electric power 
dam, 35 ft. high and 300 ft. long on the 
Guadalupe River near here. Private plans. 


Tex., Houston—San Jacinto Athletic Club, 
1113 Esperson Bldg., plans the construction 
of an 8 story club building at Main and 
Francis Sts. Estimated cost $1,000,000. 
J. Finger, Democratic Bldg., Archt. 

Tex., Littlefield—Littlefield College, c/o 
R. O'Connor, Bus. Megr., will build a group 
of college buildings including power plant, 
ete. by day labor. Estimated cost $500,000, 


Tex., Port Arthur—J. F. Goodhue, 901 
Goodhue Bldg., Beaumont, plans the con- 
struction of an 11 story hotel including 
vapor vacuum heating system, etc. here. 
Estimated cost $550,000. Tisdale, Stone & 
Pinson, 1103 Goodhue Bldg., Beaumont, 
are architects. . 

Tex., San Angelo—B. B. Hail, will re- 
ceive bids until June 15 for the construc- 
tion of a 12 story hotel including steam 
heating, ventilation and refrigeration sys- 
tems, boilers, elevators, etc. Estimated cost 
$750,000. B. M. Morgan, San Angelo Na- 
tional Bank Bldg., is architect. 

Tex., San Antonio—Smith Bros, Proper- 
ties, Ine., J. W. Young, Plaza Hotel, is 
having preliminary surveys made for the 
construction of a waterworks system _ in- 
cluding deep wells, pumping system, dis- 
tribution lines, etc. Estimated cost, $35,000. 
Terrell Bartlett, Engrs., Calcasieu Bldg., 
are engineers. 


Va., Richmond — Broad-Grace Arcade 
Corp., R. T. Barton, Jr., Pres., c/o Carneal 
& Johnston, Electric Bldg., Richmond, Va., 
Archts., is having plans prepared for a 
25 story office building at Third and 
Grace Sts. here. Estimated cost $1,500,000. 
I. Eberson, 200 West 57th St., New 


Youn, Bm Bea 
Va., Richmond- 


architect. 

‘Rosewood Construction 
Co., P. J. Beattie, Pres., American National 
jank Bldg., plans the construction of a 6 
story hotel on Cary St. Rd. Estimated 
D. Lee, Travelers Bldg., 


is associate 


cost $1,000,000. W. 
is architect. 
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Man., Winnipeg—Dept. of Public Works, 
S. E. O’Brien, Secy., Ottawa, Ont., will 
receive bids until June 26 for alterations 
and additions to heating plant here. 


Ont., Ottawa—Hampson Frost & Co., 
Toronto, is having plans prepared for a 
10 story hotel on Metcalfe St. Estimated 
cost $2,000,000 to $2,500,000. Lockwood, 
Greene & Co., 100 East 42nd St., New York, 
mw. 3. OF engineers. 

Que., Montreal—Revenue Realties, Inc., 
awarded contract for the construction of 
a 10 story apartment building on Sher- 
brooke St. W. Estimated cost $3,000,000. 





Equipment Wanted 











Boilers — Dept. of Mental Hygiene, 
Capitol, Albany, N. Y., will receive bids 
until July 27, for new boilers, ete. at 


Brooklyn State Hospital, Brooklyn, N. Y. 

Boilers, Engines, Ete.—Dept. of Welfare, 
Ninth and Oak Sts., E. Harper, Dir., 
Columbus, O., plans to purchase equipment 
including boilers, engines, etc. for proposed 
power plant. 

Boilers, Stokers, Ete. 
1062 Progress St. N. S., Pittsburgh, Pa., 
plans to purchase new boilers, stokers, etc. 
for proposed addition to power plant at 
Leamington, Ont. Estimated cost $50,000. 

Coal Handling Equipment — City Ice & 
Fuel Co., E. Balzhazer, V. Pres., 6611 
Euclid Ave., Cleveland, O., plans to pur- 
chase coal handling equipment for proposed 
ice plant. Estimated cost $70,000. 

Electrical Equipment, Ete.—Dept. of Rail- 
ways & Canals, West Block, Ottawa, Ont. 
J. W. Pugsley, Secy., will receive bids until 
June 26 for the manufacture and delivery 
of electrical equipment and operating ma- 
chinery for lock gats, taintor valves, regu- 
lating wires and gateyard on W elland Ship 


— H. J. Heinz Co., 


Canal, Welland, Ont. 

Engine, Transformers, Ete. — City of 
Stanberry, Mo., plans to purchase an oil 
engine, transformers, ete. for proposed 


lighting system. 


Pumping Equipment—G. A. Gross, Clk., 
Oakland, Calif., will receive bids until June 
18, for furnishing and installing pumping 
equipment in Oakland-Alameda Estuary 
tube portal buildings and in Segment D, 
Estuary subway. 





Pumping Unit—E. C. Scales, Mississippi 
National Guard, Vicksburg, Miss., will re- 
ceive bids until June 12, for the installation 
of a pumping unit for proposed pump and 
power house. 


Pumping Units — Commission Council, 
Baton Rouge, La., will receive bids until 
June 26, for two 2,500 g.p.m. sewage pump- 
ing units with auxiliary equipment, etc. for 
proposed sewage improvements. 


Pumps, Ete.—Bd. 
School No. 
bids until 
pumps, 
system, 


of Council, Fair Lawn 
3, Fair Lawn, N. J., will receive 
June 16, for electric centrifugal 
ete. for proposed waterworks 
Estimated cost $500,000. 


Pumps, Ete. — Cameron County Water 
Control & Improvement Dist. 7, >. 
Banker, Pres., Brownsville, Tex., plans the 
installation of two 24 in. 11,250 g.p.m. elec- 
trically driven pumps for proposed irriga- 
tion improvements. 


_ Pumps, Ete. — City of Portsmouth, C. 
Stevenson, Engr., will soon receive bids 
for pumps and equipment for proposed 


improvements to waterworks. 


Refrigeration Equipment—Dept. of Men- 
tal Hygiene, Capitol, Albany, N. Y., will 
receive bids until June 27, for refrigeration 
oe at Letchworth Village, Theills, 


Refrigeration Equipment—Dept. of Men- 
tal Hygiene, Capitol, Albany, N. Y., will 
receive bids until June 27, for refrigeration 
equipment, ete. at Utica State Hospital, 
Utica, N. Y. 


Refrigeration and Ice Making Equipment 
—Bureau of Yards & Docks, Navy Dept., 
Washington, D. C., will receive bids until 
June 20, for complete refrigeration and ice- 
making equipment, ete. at Naval Air Sta- 
tion, Lakehurst, N. J. 


Switchboard Equipment, 
Equipment, Ete. — H 
Utilities, S. E. Dillon, Gen. Megr., 915 Cen- 
tral St., Hot Springs, Ark., plans to expend 
$40,000 for extensions and improvements 
including switchboard equipment. reserve 
oil burning equipment, etc. 


Oil Burning 
ot Springs Public 














Industrial Projects 








Calif., Los Angeles—ASSEMBLY PLANT 
—Willys-Overland Co., c/o J. A. Sheldon, 
439 Biltmore Hotel, awarded contract for 
a group of 1 story plants to J. V. McNeil 
Co., 5860 Avalon Blvd. Estimated cost 
$600,000. 


Conn., Bridgeport—FACTORY—General 
Electric Co., Boston Ave. and Bond St., will 
build a 2 story, 42 x 62 ft. factory on 
Boston Ave. Estimated cost $40,000. Pri- 
vate plans. 


Kan., Wichita—PACKING PLANT—F. 
Dold & Son plans the construction of a 
packing plant. Herscheim & McClaren, 
Chicago, Ill., are architects. 

Ky., Louisville—TOBACCO FACTORY— 
Tobacco By-Products & Chemical Corp., Co- 
lumbus Bldg., awarded contract for the con- 
struction of a 60 x 360 ft. factory, 49 x 52 
ft. power house, 40 x 80 ft. machine shop, 
etc., at 17th and Magnolia Sts. J. E. Sir- 
rine & Co., 309 South Main St., Greenville, 
S. C., are engineers. 

La., Buras—PACKING PLANT—Buras 
Orange Growers, Inc., is receiving bids for 
a 1 story, 175 x 225 ft. packing plant. 
Estimated cost $40,000. Private plans. 

Mich., Ferndale — SHEET METAL and 
TUBE PLANT — Steei & Tube Co., Inc., 
224 East 131st St., Cleveland, O., plans the 
construction of a 1 and 2 story sheet metal 
and tube plant on Nine Mile Rd. Estimated 
cost —" 000. Private plans. 

N. Kearny — ELECTRIC MANU- 
FACTU RING PLA stern Electric 
Co., 195 Broadway, New York, N. Y., had 
plans prepared for a 6 story, 200 x 300 ft. 
plant Central Ave. and Lincoln Highway, 
here. Estimated cost $1,250,000. Private 
plans. 

N. Y., Long Island City—STEEL PLANT 
—Bayonne Steel Co., M. Katz, 223 West 
19th St., New York, awarded contract for 
the construction of a plant at School St. 
and Anable Ave. here, to Wilcox Construc- 
tion Corp., Bridge Plaza, Long Island City. 
Estimated cost $80,000. 

0., Akron— LAMP FACTORY — Akron 
Lamp Co., 600 South High St., plans a 2 
story, 60 x 70 ft. factory. Estimated cost 
$40,000. 

0., Cleveland — TERMINAL — Cleveland 
Union Terminal Co., C. L. Bradley, Pres., 
Terminal Tower Blidg., awarded contract 
for a 3 story, 486 x 960 ft. main station 
building at Public Sq. to Aronberg-Fried 
Co., 29 East 40th St., New York, N. Y. 
Estimated cost $5,500, 000. 

O., Cleveland FOUNDRY Ohio 
Foundry Co., H. Trenkamp, Secy. and 
Treas., 9806 Quincy Ave., had plans pre- 
pared for a 1 story, 150 200 ft. factory 
at 9608 Quincy Ave. Estimated cost $100,- 
000. Carter-Richards Co., Engineers Bldg., 
is architect. 

Texas — GASOLINE REFINERY — 
Phillips Petroleum Co., Bartlesville, Okla., 
plans the construction of a gasoline refinery 
on Rock Creek in Hutchinson County, here. 
Estimated cost $150,000. Work will be 
done by company forces. 

Tex., D’Hanis—OIL and GAS REFIN- 
ERY—Golden West Oil Co., Hondo, will 
build an oil and gas refinery in Ina fields 
in Medina county, near here. Estimated 
cost $75,000. Private plans. 

Tex., San Antonio—CEMENT PLANT— 
Smith Bros. Properties, Inc., J. W. Young, 
V. Pres., Plaza Hotel, is having plans pre- 
pared for the construction of a plant on 
Austin Highway. Estimated cost $2,000,- 
009. Terrell Bartlett, et al., c/o Calcasieu 
Ridg., are engineers. 

Va., Roanoke — CHEMICAL PLANT — 
Stauffer Chemical Co., A. Walter, V. Pres., 
Grand Central Terminal, New York, N. Y., 
has acquired a site near Ampthill and 





plans the construction of a factory for the 
manufacture of chemicals for use in Vis- 
cose rayon factory, here. Estimated cost 
$1,000,000. 

Ont., Hamilton — KNITTED GOODS 
FACTORY — Zimmerknit Mills, Ltd., will 
soon receive bids for a 3 story, 50 x 150 
ft. addition to factory on Dundurn S&t. 
Estimated cost $50,000. <A. Beard, c/o 
owner, is engineer. F 


Ont., Regina—AUTOMOBILE FACTORY 
—General Motors Co., H. A. Brown, Mer., 
Oshawa, will receive bids about June 12, 
for a 1 story, 400 x 800 ft. factory, here. 
Estimated cost $1,000,000. Hutton & 
S., Hamilton, are ar- 


Souter, 6 James St. 
chitects. 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 
Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions, 
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SINCE LAST MONTH 

HERE is marked upward tendency in June prices, compared 

with last month’s levels. Leather belting rose 10 per cent, 
May 31, affecting contracts closed after that date. The hide and 
leather market advanced in December, 1927, and has moved 
steadily toward higher levels since then. Other notable price 
increases occurred in wiping cloths, boiler rivets, armored cable, 
and rubber-covered copper wire. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 
Underwriters’ 2}-in., coupled, single jacket.................00. (net) 68c. per ft. 
Common, 2}-in., cotton, rubber-lined....... 80c. per ft. list, less 0% 


Air—Best grade 


ee, ee 4ply....$0.44 
’ Seat Dieeeets from List 
lirst grade. ....30-10% Second grade.......40% Third grade....... 45% 





RUBBER BELTING—List price 6-in., 6 nly, $1.83 per lin.ft. The following 
discounts from list apply to rubber transmission belting: 


Ns nis 5655 Kaeser orale 45% ae 50% 





LEATHER BELTING—List price, 24c., per lin.ft. per inch of width, for single 
ply, at New York warehouses: 


Grade Discount from list 
REE ECan eel Oo Regier weir ee EH 313% 
WN 6: 5 dis vares erence eons pie ieherwrasarerena eure acces 27% 





; (For cut, best grade, 30-10%; 2nd grade, 50-10%. 
RAWHIDE LACING jj For laces in sides, best, or = sq.ft.; 2nd, 42c. 
(Semi- tanned, cut, 30-10 








PACKING—Prices per pound at New York warehouses: 


Rubber and duck for low-pressure steam, ERR Sepia Saker te $0.90 
Asbestos for high-pressure steam, } i0...........cceecceecceeceeecees 1.75 
Duck gud rebber for piston Packing. . ..... .......0000c000c00r0000000e000 .90 
RR oS on hn a Ae ee Cee ee ea ae Be 
Flax, I 0 55 55,0 ores aceon ac raver lene Brera aiarale araeaar ae SIM SIS Re 1.70 
Compress ce RE OE EN ETE .85 
Wy eR NE QUMOULON DROOL. 6.5-4-6:5.00s:cecvesewsvewewwses  eaccwedwees 1.20 
Rubber sheet. Seen ere orth arciairex ter wi lore hiaranc aie hetote overs career ncerala ote Reve 55 
Rubber sheet, wire insertion.......- ---+......+...c.scccecuseeeee PR i. 
Ui ee ae 
Asbestos packing, twisted or braided and graphited, for valve stems and 
I ss ac tre cee eel AL ial ty es en apt ia rons ete 1.40 
SOON WE, 8 BO TR THATS goo vos kc cisiic 00.58 sa been a ee-owere .50 





PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 
follows: 


re IN UE MINBURN 5 o.oo. cic c.oievin painweide-wuipieremrsvee-eies 50% 
¥ 2 nly C7 
Asbestos, air cell, for Jow-pressure heating tely ik aca ieee 0 
Qi poturn THOS... .. oc acne cs 2-pty tbr as 740, 
PEED op cececorecieeee 70 





PORTLAND CEMENT—New York, $2.25@$2.35 per bbl. without bags, 
delivered by truck to site of job. Bag cnarge, 40c. per bbl. 





STRUCTURAL STEEL—New York delivered price, beams and channels, 3 to 
15-in,; angles, 3 to 6-in., }-in. thick; tees, 3-in. and larger; and plates, } -in, 
thick and heavier; all $3. 30 per 100 Ib. in lots of 250 to 4,999 lb. 





COTTON WASTE—The following prices are in cents per lb., at warehouse: 


New York Cleveland Chicago 
WO. . wile suaecnenewen cess ee 10.00@13.50 16.00 15.00 
COO creseteeencscsticccce SGT 12.00 12.00 





WIPING CLOTHS—Prices per pound in lots of about 600 lb., for washed, 
white wipers, as follows: 


Coe eee ser orerereseersseereeseteeseseeesseseeseee 
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LINSEED OIL—These prices are for raw oil in barrels, f.o.b., in 1 to 4 bbl. lots: 
NewYork Cleveland Chicago 
ae ee me $0.012 $0. 107 $0.112 





WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b. New York: 


Dry In Oil 
RNS rc sires- wioeio <iditas WAC ARGOS Re FHS $13.25 $14 75 
NS eee gies ta ace NG aT Ram AEG Ora Tone 13.25 13.25 





RIVETS—The following quotations are allowed for fair-sized orders from 
warehouse: 

Tank rivets, small, including 4-in. dia., list (Apr. 1, 1927) less 50-10°% in full 
packages, for immediate delivery from warehouse stocks in New York and 
vicinity. 

Str ig rivets, }-in., per 100 Ib.: 


New York : $5.00* Chicago... $3.60 Tittsburgh mill........ $2.90 
Cone-he: id boiler rivets » d-in., per 100 Ib.: . 
New York.. . $5.00* Chicago... $3.60 Pittsburgh mill........ $3.00 


*Price is de full packages; broken package lots, $6.50 net, delivered. 





REFRACTORIES— Prices in car-loads, f.0.b. plant: 


Chrome brick, eastern shipping POMMB eas es cissiv vies per net ton $45.00 
Chrome cement, 40@50% /o Cr203, in bulk.. ..+. per net ton 22@25 
Chrome cement, 40@50% Cr20s, in sacks.......... per net ton 26@ 29 
Magnesite brick, 9-in. str: aights Peele a Nara cite oe seit re chia per net ton 65.00 
Magnesite brick, 9-in. arches, wedges and keys..... per net ton 71.50 
Magnesite brick, soaps and splits _ Se ere per net ton 91.00 
a gS eee per M 43.00 
Clay brick, Ist quality, 9 in. shapes, Pennsylvania... per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Ohio.......... per M 43@46 
Clay brick, Ist quality, 9 in. shapes, Kentucky...... per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Maryland...... per M 43@46 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvania... per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Ohio.......... per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Kentucky..... per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Maryland... . per M 35@ 38 
Chrome ore crude, 40G 50%... weccvvesccecsecss ¢ per net ton 18,00@22.50 





BABBITT METAL—Delivered, New York, cents per lb.: 


a ea ee A ne a ay AER ome Pe a 70.75 
Commercial genuine, intermediate grade................eeeeeeceeees 53.00 
AimlieTerstion: INCtal, PONEORT BOT VOB sss v.96. 6.0:050:6 00:00 59.010 ngeeanwnee ee 31.50 
NG INES OF OIF om 5 os 5 cb yaret. den anesemaunnseasweatee eee eeenion 12.00 





COLD DRAWN STEEL—Shafting and screw stock, warehouse prices per 100 


Ib., base, are as follows: 
New York Cleveland Chicago 


I OP IN 5 oe oe eee enieos es $3.40 $3.65 $3.60 
DIR OP WRI. onc oo sce ives oon eran ake 3.90 4.15 4.10 





BOILER FITTINGS—F. o. b. New Yogk or Jersey City, discounts from list: 


Current 
Copper ferrules, .........cecscceececccccccccecccesercceeecesecess 70% 
RE rae er ee Le ea ee eee ee Be 65-5% 
Re MN INN oo: i qua.9.9:ibse-0's SWSOORNeRION we UeeEWw ws eee nee 60% 
Co SL SEPT CLOT LEE TIE rT eT eT ee 20% 
ENE IN NII 55. re can. 0-3io:0.s, can Nees eneRen saeco wEReeewee ‘ 45% 
PRN RET TUNED WONIN Soi5 040s 00d eanecoenwenws ces waneeenbeneene 10% 





WROUGHT PIPE—The following discounts are for carloads at Pittsburgh mill: 
BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv. 
rere + ee 504 PUN Bisscvenws 30 13 
LAP WELD 

eRe eee 55 434 Rictkiciekecswen, ame 7 
SS See 59 473 ae 26 i 
Ss ar 434 © UBGiscasccsss 28 13 
ae 54 444 ae i 
lk: aa 403 

BUTT WELD, EXTRA STRONG, PLAINJENDS 
i eee 60 49% WER Sh iccceses oe 14 
eee 61 503 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
Be iraicceieuneaibierarsceers 53 /. a eee 23 
4 BOW escencnes 57 46 See 29 : 


ste eeeeees 











BOILER TUBES—following are net prices per 100 ft. at New York warehouses 
on tubes manufactured according to specifications of the American Society of 
Mechanical Engineers: 


Size Lapweld Steel C. C. Iron Seamless Steel 
Dinoécvtenseveneieecdeees Bittaniae ; $17.07 
Rn a ee , 19 20 
SEER ea eee $38.00 17 92 
Rte ceee cece: 28. 50 20 48 
| $17. 33 25 00 20 24 
/ = 9 84 28 25 23 00 
21. 21. 60 34.00 26 03 
3 25.50 42 50 27.04 
33. 30.25 49 50 30 67 
34. 31.50 52 75 33 33 
acide aide chick aa ean ene en 38.03 67.00 40.11 





Tubes 2} in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 
These prices are net, per 100 ft., based on stock lengths. If cut to special 
lengths, billing will be based on the entire stock lengths. 
In addition to the above, standard cutting charges are as follows: 
2 in. and smaller. . 5c. per cut. ae 9c. per cut. 
2} and 2} in.. .- 6c. per cut. 33 to 4in.... 10c. per cut. 





ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft.—5 per cent. 10 days. 


‘Two Cond. Three Cond. 
B. & S. Size TwoCond. ‘LT hree Cond. Lead Lead 
M Ft. M Ft. M Ft. M Ft. 
No. 14 solid..... $30. 00 (net) $44.00 (net) $180.00 $220.00 
No. 12 solid..... 136.00 180.00 225.00 275.00 
No. 10 solid..... 185. 00 235.00 275.00 325.00 
No. 8 stranded... 305.00 375.00 420.00 500.00 
No..6 stranded... 440.00 530.00 3 
l'rom the above lists discounts are: Lead Covered 
NO a Sree 30% 
Coils to 1,000 ft........ ere ree 35% 
1,000 to 5,000 ft. ‘ ., aaa 38% 
5,000 ft. and over __, SE ar ie 40% 





CONDUIT—Price per 1,000 ft.; 
extra f.o.b. 


ELBOWS AND COUPLINGS, per 100 pieces, 
New York warehouse. Discount of 5 per cent. for payment in 10 








days. Delivery charges, approximately 4 per cent. additional. 
—-Conduit-——~ Elbows -——Couplings———. 
Size Black Galvanized Black Galvanized Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
4 $56.50 $61.34 $7.76 $8.83 $4.52 $4.92 
i 72.07 78 63 10.21 11.63 6.46 7.03 
1 103.31 113.00 15.10 17.21 8.39 9.13 
1} 139.77 152.88 20.51 23.07 11.78 12.75 
ih 167.12 182.79 27.34 30.76 14.56 15.75 
2 224.85 245.94 50.13 56. 40 19.41 21.01 
25 355.50 388.85 82.03 92.28 27.73 30.01 
3 464.88 508 50 218.74 246.10 41.59 45.01 
3} 585.30 637.74 483.04 543.46 55.46 60.02 
. 714.17 776.30 558. 23 628.06 69.32 75.02 
CONDUIT BODIES AND FIfTINGS—Black or galvanized. 
Tess than $10 list $100 list 
$10 list to$l00 and over 
IE ROD. knock kon ciccccvecceeeses ; 10% 20% 28% 
Less than standard package.................... 5% 0% 20% 





CUlT-OUTS—Following are net prices, each, in standard-package quantities: 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE 


A SS rere ee = Co eee 
i: ) & Saienpenegeee 16 a 0 Saar ee ae 
A 4 ® Seer re .27 T° PE asinidceviesieate 47 
8 eer errr . 16 


CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE 





0-30 Amp. 31-60 Amp. 60-100 Amp. 
as ie G5: qeatnaiqaneantes MoS $0.27 $0.70 $1.75 
, 2) 2 2 Sera e ree 40 1.00 2.30 
FF 2 eee 35 : eo 
A + 2 eee .67 ——— 8 sss sca case 
D. P. D. 3 Sy ORAS Se ee renee 65 1.75 
, oy SD Se 1.12 a 8} 8 }3—_ wae 
pe to D. tS Sees 75 2.10 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
No. 18 cotton reinforced heavy...... 2. .......000 0 ce eee ees $17.20 
No. 16 cotton reinforced heavy.............000.0 6. ce cee ce eee 21.00 
No. 18 cotton reinforced light...... 0.0... ek ee ee eee eee 13 20 
No. 16 cotton reinforced light. ..............2. cece cece cuccceces 17.60 
No. 18 cotton Canvasite cord....... ss asiipleati ‘ apres es 14.60 
No. 16 cotton Canvasite cord. . edited aie 16.90 





No. 16 super service cord or similar (2 wire) in 1,000 ft.... $72.00 *80.00 
No, 14 super service cord or similar (2 w:re) in 1,000 ft 110.00 *122.00 
*Less than 1,000 ft. 
NATIONAL ELECTRIC CQDE FUSES, NON-REFILLABLE— 
250-Volt Std. 4 kg. List 600-Volt 7. _Eks. List 
3-amp. to 30-amp, 10 $0.15 3-amp. to 30-amp., $0.30 
35-amp. to 60-amp., 100 30 35-amp. to 60-amp., 100 .60 
6l-amp. to [00 amp., 50 .90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
20!-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
40!-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: 


Less than one-fifth standard package, 60%; one-fifth to standard 
package, 64%; 0% 


standard package, 7 


1086 





RENEWABLE FUSES—List price each: 








250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 
Ito 30-amp....... $0.50 $1.10 106 10 
35to 60-amp....... 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 1 
450 to 600-amp....... 11.00 16.00 10 1 
REFILLS— 
1 to 30-amp $0.03 ea. $0.05 100 100 
35to 60-amp -05 ea. .06 100 100 
65 to 100-amp .10 ea. .10 50 --50 
110 to 200-amp... .15 ea, .15 25 50 
225 to 400-amp .30 ea. .30 25 25 
450 to 600-amp . 60 ea. 60 10 10 
Discount Without Contract—Fuses: 
enn ore 5% 
Unbroken carton but less than standard package.. . 22% 
NE I 5 5 icp ckesenese-Se-cvppamnceees 40% 
Discount Without Contract—Renewals: 
Less than standard package.............eee-eeeee- Net list 
SLE EES ONE 40% 
Discount With Contract—F uses: 
NN 6s a Bacau yaaa nuemmmnuaed.* 10% 
Unbroken cartons but less than standard package... 26% 
Pr arracie in as becevessmedesews 42% 
Discount With Contract—Renewals: f 
Less than standard package.............+-e0e0005 Net list 
SI IIS oo ec es cndecetccicwesswteenics 42% 
FUSE PLUGS, MICA CAP— 
0-30 ampere, standard package (500).............0. 00 cece ee cee cece $2.50 
0-30 ampere, less than standard package.............--...-.00..00-- 2.80 





LAMPS—Below are present quotations in less than standard package quantities 
on Mazda standard, A type bulbs: 





100—130 Volt-—————~ -—_— 200— 260 Volt ————~ 
General Wan aw — 
7 : 7 atts ype rice Eac 
Watts Type Price Each 25 A419 $0. 28 i 
15 Al7 $0.23 50 av 28 
25 A 19 23 100 \ 23 . 50 
40 A2l 23 re Sh Rae eva 
50 A2l 25 
60 A 2l oa 
100 A 23 . 40 


Annual con- 
from list. 


Standard pkg. quantities are subject to discount al 10% tiene fut. 
tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40° 





PLUGS, ATTACHMENT— 

















Each 
Porcelain, separable, attachment plug............. b bie. a cated $0.18 
Composition, 2-piece, attachment plug.............-.-...02-5-. eater .27 
Swivel attachment plug... .... 0... +--+ eee e eer cece eeeeee -12 
Small size, 2-piece plug, composition... .....0........2 cece eee eee eeee .07 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f.0.b. New York: 
Solid Solid Stranded, Solid 
No. Single Braid Double Braid Double Braid Duplex 
14.. $5.90 $9.20 $10.85 $17.60 
_, Sarees 9.70 12.40 14.00 23.75 
eee re 12.95 16.00 18.10 30.80 
_ IT Oe 19.00 21.95 23 50 42.90 
Dictedeica wm aa oareke. aie aeters i, eee 
| ES ee ae eee oe ss .wwevwre 
Miatiiatodmacsiceats arenes 8 
_ SE eer ee oe w—— 
EG a ree LL) eee 
Ee ie ere Se 8 == ee ee 
Se eee >t, Zeer 
DR aeiciadtncuedee wenaee j§ ¢h0e0% Se 
SOCKETS, BRASS SHELL—Price each, net: 
—t In. or Pendant Cap—~ 2 In. Cap— 
Key Keyless Pull Key Keyless Pull 
Standard pack wze. $0. 11 $0.11 $0.18 $0. 163 $0.15 $0. 22 
Unbroken cartgn.. .14 ole .20 .18 . 16 Pes | 
Broken carton.... .16 a .22 . 20 18 ae 
WIRING SUPPLIES— 
Friction tape, 3 in., less than 100 lb., 3lc. per Ib. —‘'100 Ib. lots... 29c. per Ib. 
Rubber tape, } in., less than 100 Ib., 33c. per lb.. 100 Ib. lots.... 3le per li. 
Wire solder, less than 100 Ib., 33c. per Ib........ 100 Ib. lots..,.. 3le. per lb. 
Ee error rer ee re $1.00 doz. 





ENCLOSED SWITCHES, KNIFE—Sn:fety type, externally operated, 250 d.c 
or a.c., N.E.C, 
TYPE “C” FUSED BOTTOM 


Size, Double Pole, Three Pole, Four Pole 
Amp. Each Each ach 
30 $4.50 $6.00 $7.25 
* 60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 36.00 
Discounts 
Less than $25.00 list value. . fines a ase eahemwaiee 30% 
$25 .00 to $50.00 list pada apimetyec? 30-5% 
$50.00 list value or over...........-0- 00000 eens 35% 
POW ER—June 12, 1928 

















